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Report outline and summary conclusions 
 
Report scope and related project outputs 
 
This ‘Report with summary of WP5 outputs and a roadmap for 
knowledge resource sharing & management RTD’ forms the first 
deliverable (D5.1) by Work Package 5 (WP5) of the TENCompetence 
project. The WP5 theme is ‘Knowledge Resource Sharing & 
Management’ 
 
D5.1 reports on the WP5  outputs over  the first TENCompetence 
project cycle (months 1-18). The outputs covered by this report are 
based on the following underlying Internal Deliverables (IDs)1: 
 Month 13: ID5.8, KRSM first cycle prototype evaluation plan 
available at http://dspace.ou.nl/handle/1820/975  
 Month 14: ID5.3, First cycle KRSM prototype system ready for 
validation, available at 
http://tencompetence.cvs.sourceforge.net/tencompetence/wp5/org.
tencompetence.krsm.client  
 Month 16: ID5.9, KRSM first cycle prototype evaluation outcomes, 
available at http://dspace.ou.nl/handle/1820/1050  
 Month 17: ID5.2, Roadmap for KRSM RTD, available at 
http://dspace.ou.nl/handle/1820/1052  
 Month 18: ID5.4, First cycle KRSM validated prototype system for 
delivery to WP3, available at http:// 
http://tencompetence.cvs.sourceforge.net/tencompetence/wp5/org.
tencompetence.krsm.client  
 Month 18: ID5.5, API definitions to be delivered to WP3, available 
at http://dspace.ou.nl/handle/1820/1051  
 
Report structure 
 
This deliverable has been organised in five parts covering the main 
research and development areas: WP5 models and methods for KRSM 
(Part I); WP5 update on scenarios and Use Case descriptions (Part II); 
WP5 KRSM system architecture (Part III); WP5 evaluation plan and 
report (Part IV); and R&D Roadmap (Part V).  
 
Where relevant the underlying IDs are referenced and not copied in 
this deliverable. A general summary section wraps up the main 
                                                 
1 In order of delivery date. 
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findings up to now and outlines the principal WP5 activities for the 
second project cycle. 
 
Synopsis 
Part I: WP5 models and methods for KRSM. 
This addresses the core R&D issue of WP5: models and methods 
fostering the sharing, exchange, creation, use and reuse of KRs for 
individuals and among different kind of communities (e.g. groups, 
academics, corporate). Existing knowledge management models; the 
concepts of social capital and communities of practice; and methods to 
support the social dimension of knowledge communities are analysed. 
The outcome is a taxonomy for knowledge resources sharing and 
management resulting from the WP5 work and its collaboration with 
the other WPs. This categorisation effort provides the actual listing of 
the KRs, and drives the the KRSM system design both as a standalone 
system and as an integrated part of the TENC overall framework. Last 
but not the least, the future R&D work is outlined. Annex A-I provides 
further information on specific case studies where impact of social SW 
implementation is reported. 
Part II: WP5 update on scenarios and Use Case descriptions 
This lists the scenarios and Uses Case descriptions as developed by 
WP5 and reported earlier in the WP2 Analysis Report (M2.1). The 
KRSM proof-of-concept prototype (ID5.3) implements only part of 
these Use Case descriptions: these are detailed in Annex A-II. The full 
set of initial Uses Case Descriptions has been maintained in Part II 
however, as they will form the input to the design of the next KRSM 
version. Moreover, the relation with WP2 (e.g. scenarios and selected 
Use Case diagrams) and the devised future development and additions 
are investigated too.  
Part III: KRSM system architecture 
This part gives a snapshot of the KRSM architecture underpinning the 
proof-of-concept system (delivered at the end of the first cycle) as it 
has been improved until month 14th. This prototype of the system has 
been designed and developed (ID5.3) in order to provide the project 
with a basic functional knowledge management (KM) tool able to 
perform basic operations such as searching and sharing knowledge 
resources (KRs) on / among different repositories and according to 
different patterns (e.g. federated searches). Therefore, the input to 
the design coming from the pilots and the WP5 focus meeting will be 
considered for the next project cycle. In this Part III several 
documents are referenced (e.g. system installation manual and user 
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manual) or replicated by the Internal Deliverable ID5.5 (API definitions 
to be delivered to WP3). 
Part IV: WP5 evaluation plan and report  
This aggregates the evaluation approach and outcomes for the KRSM 
prototype, and for further details refers to the ‘KRSM first cycle 
prototype evaluation plan’ (ID5.8) and the ‘KRSM first cycle prototype 
evaluation outcomes’ (ID5.9). The evaluation methodology devised in 
cooperation with WP3 opened the way of software evaluation in the 
other aspect work packages where the lessons learned will input the 
coming technical reviews. Details are included in Annex IV.  
Part V: R&D Roadmap 
This represents the actual future perspective of WP5. It should be 
considered the richest part of the work coming out from Part I and 
provides the drivers for the WP5 R&D efforts in the second cycle (and 
afterwards). However, since the WP5 R&D Roadmap here reported is 
mostly the outcome of a cooperative work performed in a focus 
meeting among WP5 partners, the TENC Vision Group of WP2, and 
representatives from WP3 (Technical Design & Implementation of the 
Integrated System) and because of its key role, it is presented as a 
separate section of the document and preparatory to the deliverable 
conclusions. Please note that several parts are referenced or replicated 
by the ‘Roadmap for KRSM RTD’ (ID5.2). 
 
Summary conclusions and cycle 2 roadmap 
 
The following conclusions based on lessons learned during cycle 1 will 
direct WP5 R&D activities during cycles 2 and 3: 
 The experiments and tests with the KRSM client showed that the 
number of useful resources identified through ‘traditional’ search 
strategies based on matching keywords from repositories and P2P 
networks is limited. Using metadata linked to the process of 
resource-discovery itself - and the links to other resources created 
in the process - may render more useful results.  
 Developments in the field of WEB 2.0 tools provide exiting 
opportunities for WP5 to enhance collaborative and interactive 
social processes within KM systems and communities.  
 After this first cycle lessons learned and requirements from other 
WPs should also start to inform KRSM requirements, notably: the 
requirements defined by the Vision Group under WP2; the pilot 
outcomes of WP4; the creation and customisation requirements for 
knowledge resources addressed in WP6; the collaboration 
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requirements addressed in WP8; and the (architectural) integration 
requirements from WP3 (see next). 
 The decision in WP3 to move away from a peer-to-peer oriented 
architecture in favour of a more client-server based architecture. 
 
These conclusions result in the following cycle 2 and 3 agenda for 
WP5: 
 Focus on the opportunities that may be leveraged from 
developments in the field of WEB 2.0 tools, such as social 
bookmarking, folksonomies, cloud tagging (where not only the 
owner of a KR is allowed to tag it but also other users), 
collaborative editors, e.g. Google Docs, wikis, forums, personal and 
automatic annotation, etc. 
 Update the WP5 Use Case descriptions to incorporate: 1) 
collaborative and social processes (see above); 2) the WP2 Vision 
Group requirements; 3) the WP4 pilots; 4) the WP5 focus meeting 
outcomes; 5) the WP6 requirements for adapting and repurposing 
KRs; and the WP8 requirements regarding collaborative use and 
reuse of KRs (see next). These Use Case descriptions will be used 
for designing and developing the new version of the KRSM system 
on the one hand, and for modelling the relation between the KRSM 
system and the Personal Competence Manager (PCM), that is the 
final and overall TENC infrastructure, on the other hand. 
• Investigate how to establish which authors work on a shared 
subject and/or a (set of) KR(s) by using logs and communication 
tools output for tracking users’ interests and KRs use, as well as 
how to optimise the de-contextualisation and re-contextualisation 
efforts spent in repurposing KRs, or part of them. 
 Use the intrinsic semantic value of connections between KRs to 
provide users with richer information than just the bare items 
sought 
 Use (a) related taxonomy/ies to classify knowledge resources and 
fix a metadata standard for knowledge resource descriptions and 
using this standard in a re-designed search. This should tie with the 
Knowledge Resources Taxonomy used to integrate collaboration 
services with the authoring tools as developed by WP6. 
 Rework the present KRSM system architecture in order to fit it to 
the current TENCompetence infrastructure, moving from pure P2P 
communications to a client-server based communication model. 
This will have significant impact on both the KRSM client, as well as 
on some of the services already developed: i.e. dropping the use of 
Limewire (or any other P2P client), and storing all shared personal 
resources on a server. 
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Introduction 
 
WP5 in the TENCompetence context 
As stated in §2 (Project Objectives) of the Description of Work of the 
TENC project (TENC staff, 2005), the “central need addressed by 
TENCompetence is to provide ubiquitous and lifelong adapted access to 
facilities that support the creation, storage, use and exchange of 
formal and informal knowledge and learning resources”. 
Therefore, it is clear from the very beginning of the project 
presentation that the KRs management plays a key role in the overall 
framework infrastructure. In fact, the third major requirement 
addressed by the TENC infrastructure is to “provide policies and 
software agents that support the proactive sharing of knowledge and 
learning resources”. This is the core goal of WP5 on Knowledge 
Resources Sharing and Management. 
Moreover, since the KRs dealt with by all the other aspect WPs can be 
sought via the KRSM system, it is apparent how WP5 is functional to 
address the other main issues tackled by the project (i.e. new 
pedagogical models, finding adequate learning opportunities, 
assessment, support tools, decentralized management, integrate 
isolated tools). 
Again, the “field of Knowledge Resource Sharing & Management” 
including “the fields of knowledge management, digital repositories, 
learning management systems that work on learning objects, etc.” 
represents one out of the four pillars of the integrated TENC 
infrastructure (along with the fields of Learning Activities & modelling 
of Units of Learning, of Formal and Informal Programmes for 
Competence Development, and of Networks and Communities of 
Lifelong Learners), that aims to serve the “lifelong competence 
development in Europe”. 
Stemming from this background analysis, the fourth project objective 
outlines the scope that WP5 will take charge of during project lifespan: 
“4. To research and develop innovative methods and technologies for 
the creation, storage, use and exchange of knowledge resources 
related to lifelong competence development.” 
 
The first cycle approach 
As far as the actual relation of WP5 with the other WPs in the project is 
concerned, the work performed in the first project cycle has been 
devoted to provide the basic proof-of-concept technical infrastructure 
for the KRs handling so that the KRSM system developed could work 
as a standalone tool that is also ready to be integrated as a module in 
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the overall TENC framework. The actual integration in the general 
infrastructure will start in the second cycle. Therefore, in the first 
cycle, the user requirements identified at WP5 level fed the WP2 
general definitions, while the cooperative work with WP3 has helped to 
outline how the KRSM system will be integrated in the general 
infrastructure. A taxonomy of knowledge resources has been built in 
order to list all kind of items that are processed at TENC infrastructure 
level and that may be handled via the KRSM system. This taxonomy 
has been fed by including the input coming from other aspect WPs. In 
particular, given the close relationship at research level, even though 
operating on different scope and perspective, it is foreseen that the 
collaboration between WP5 and WP8 will be strengthen in the second 
cycle. After the first cycle such a list will be validated by aspect WPs 
and then used to populate WP5 updated scenarios and Use Case 
descriptions. 
 
WP5 and the TENCompetence Domain Model 
Last but not the least, it is useful to see where the KRs are placed in 
the ‘Domain Model’ (TENC staff, 2006) that defines the conceptual 
framework of the project in order to fully understand the key role 
played by WP5. In the following picture, one can see, highlighted in 
light blue, the connections / relation of the Knowledge Resource class 
with the other classes. It is apparent that apart from the auto-
inferential link KRs are accessed and invoked by Activities and / or 
Actions performed by Actors. Moreover, KRs are handled by Products 
(used by Actors), that is the KRSM and / or the ones developed in the 
aspect WPs and the general TENC infrastructure. 
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Figure 1 – TENCompetence Domain Model v.1.0 (TENC staff, 2006) 
 
All in all, this deliverable represents the proper document to report the 
achievements of WP5 in the project first cycle and what has been 
devised to address the second one. 
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1 Introduction 
 
During the project first cycle WP5 was urged to provide a proof-of-
concept KRSM system that should include basic functionalities in order 
to deal with KRs handling and search mostly. Therefore, the research 
work on methods and models suitable to boost the search, use, re-use, 
sharing and exchange of KRs was principally conducted in parallel with 
the work devoted to the set up of the proof-of-concept system, and set 
the ground to the WP5 Focus Meeting (upon which the new Roadmap 
refers to, cf. ‘ID5.2: Roadmap for KRSM RTD’) and, thus, to the second 
cycle research activities and KRSM system development. 
For these reasons the methods and models here described represent 
the outcome of the preparatory analysis of the State-of-the-art in 
Knowledge Management (KM) and result in the explanation of the 
most suitable approaches that should guide the KRSM system design. 
However, it is true that the concurrent technical development didn’t 
avoid to foresee and include some functionalities that already were 
addressed to overcome the simple and basic search and management 
of KRs and look towards a more collaborative-oriented approach. This 
is already apparent into first cycle scenarios and Use Case descriptions 
as well as in the proof-of-concept KRSM system developed. 
However, the more the social dimension is considered, in particular by 
addressing the sharing and exchange of the KRs, the more a close 
relationship between WP5 and WP8 is apparent even though from 
different perspectives2. 
 
2 Background information 
 
The movement from more rigid organizational structures to one 
focusing on ties (e.g. flows, relationships) within the network, and 
their ever-changing configurations and interconnections is reflected in 
the rise of more flexible, network organizations (Jarvenpaa & Ives, 
1994; Fulk, 2001). Network organizations are characterized by the 
many adaptations of the social network structure to the changing 
demands of today’s work environment. Knowledge and information 
flows through the networks, whose key conduits are the relationships 
and informal interactions among people. According to Krebs (1998), 
network models of how organizations get things done are as necessary 
in the new economy as organizational charts were in the industrial era. 
 
However, many Knowledge Management approaches continue to adopt 
a document-centred approach for managing knowledge (Alavi & 
                                                 
2 See note nr.1. 
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Leidner, 2001). Such systems serve mainly as knowledge repositories 
from which users may enter, explore, add or extract relevant 
information. While a repository-based approach has some advantages, 
such as providing users with a powerful means to access and 
manipulate a huge amount of formalized and formalizable knowledge 
of the domain, it also presents some major limitations such as: 
 
• They do not take sufficiently into account all the knowledge that is 
not present in documents, i.e. tacit, know how knowledge (Nonaka 
& Takeuchi, 1995; Alavi & Leidner, 2001); 
• The knowledge delivered is static, and frequently represented in a 
form difficult to apply, is often obsolete, incomplete and 
disconnected from its context of use (Malhotra, 1999; Malhortra, 
2004);  
• The mode of delivery does not take into account the specificity of 
each user such as individual motivation, creativity and innovation 
(Malhortra, 2004). 
 
These limitations are particularly frustrating in the context of modern 
professional fields, which need to be flexible and adaptable and for 
which a large amount of knowledge (experiences, social knowledge, or 
know-how) is not formalized in repositories but is present in people’s 
heads (Nonaka, 1994; Hildreth and Kimble, 2002).  
 
As a consequence, Knowledge Management Systems (KMS) have to be 
defined to support these new settings and in particular, the 
knowledge-related activities of users which have evolved considerably 
in the last decade. More recently, the trend in Knowledge Management 
Systems design (Malhotra, 2004, Swan et al, 2004; Hong & Stahle, 
2005; McAfee, 2006) has been to focus on at least four other 
important dimensions:  
 
1. The Users, with their targets, intentions, attitudes (towards 
competency development, towards using a CMS, etc.), motivation, 
commitment, innovation etc. 
2. The Social Network, which encompasses the many different types 
of relationships users have (and develop) with individuals in their 
professional context (typically within an organization, or a 
community) as well as in their broader social context.  
3. Communities of Practices, to provide a context for self-
organized, interest-based discourse, interaction around a 
knowledge subject 
4. Learning and knowledge creation, focusing on the application, 
growth and evolution of the knowledge over time 
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This new vision within KMS design marks a shift from content-oriented 
knowledge management solutions towards a more user-centred, 
interactive, collaborative and evolutive model of knowledge 
management and learning. In this new model, the learner is no longer 
considered as a passive recipient of information, but is seen as a 
participant who is actively engaged in a rich set of interactions (e.g. 
making connection, actively seeking out knowledge opportunities, 
serving as knowledge sources, learning by doing, problem-based 
learning, learning by discussing, knowledge discovery, collaborative 
knowledge creation, etc). This set of processes has implications not 
only for the organization of knowledge, but also in the knowledge 
selection process, the stimulation/motivation of the learner, the 
construction and the internalization of this knowledge, the validation of 
this knowledge, a learner’s position within a social context, and its 
application in real world situations. 
 
We first present a review of more traditional approaches to Knowledge 
Management; this is followed in section 3 with a description of more 
recent developments and trends in the KM area, taking into account 
changing business practices (from more hierarchical to collaborative 
and distributed models of working), the lessons learnt from first 
generation knowledge management systems, and new technological 
developments such as Web 2.0 and social, collaborative tools. Based 
on the review of KM models, section 4 highlights a number of 
recommendations and opportunities for the design of knowledge 
management systems. This is followed in Section 5 by taxonomies 
related to knowledge sharing and management. We conclude this part 
of the report with a description of next steps. 
 
Annex A-III first section looks at a number of best practices within 
organizations as well as the insights that may be gained from more 
informal, self-organized knowledge groups such as virtual communities 
and communities of practices. 
Groups of services that will complement the information related to 
taxonomy will be reported in the second section. 
 
 
 
D5.1 Report with summary of WP5 outputs 
and a roadmap for knowledge resource 
sharing & management RTD 
 
TENCompetence – IST-2005-027087 Page 14 / 248 
 
3 A Review of Knowledge Management 
Models 
 
3.1 Knowledge Taxonomies, Knowledge Management 
Models and related Knowledge Management Systems 
(Alavi & Leidner, 2001) 
A review of the conceptual foundations of knowledge management by 
Alavi & Leidner (2001) presents the different views of knowledge and 
how these views on knowledge have influenced the design of 
knowledge management systems (KMS). KMS are primarily IT-based 
systems designed to support four critical knowledge processes: 
creation, storage/retrieval, transfer and the application of knowledge 
by an individual and a community of users. 
 
According to the authors, one view of knowledge is its relationship to 
data (most basic unit of information) and information (which is 
processed data). Knowledge is distinguished from information and data 
as the personalization and application of the two. Hence, the 
implication for knowledge management is not the availability of 
‘hoards of information’ but the support of active processing in the mind 
of an individual by way of ‘reflections, enlightenment and learning’ (p. 
110). 
 
Knowledge may also be differentiated as explicit or tacit (Nonaka, 
1994), the first being formalized or generalized knowledge that can be 
expressed, codified and communicated, such as facts about a 
situation. Tacit knowledge, less easy to capture formally, resides in the 
actions and behaviours of individuals, i.e. an individual’s know how 
and how this translates into the use and application of information. 
How to harness this tacit knowledge, which manifests itself primarily 
through action and experience in a specific context, and to make it 
available and meaningful to others, represents a continuous challenge 
for KMS.  
 
A third differentiation involves individual and collective knowledge, the 
first acquired by and residing in the individual, and the second, jointly 
created by a community. KMS focus more on leveraging the knowledge 
of the community, and making available the knowledge possessed by 
individuals to the collective. 
 
Citing Davenport & Prusak (1998), Alavi & Leidner (2001) highlight 
three goals of KM projects within organizations: 
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• To make knowledge visible by providing a map of the different 
resources and knowledge carriers (who’s who and who knows what) 
within an organization 
• To foster a knowledge culture through facilitating knowledge 
exchange and creation among its members 
• To build a knowledge infrastructure, which is predominately IT-
based, to organize the network of connections and resources within 
an organization. 
 
Out of these goals, the most common applications of KM systems that 
have emerged are: 
• The collection of and availability of best practices 
• The creation of knowledge directories (i.e. mapping expertise) 
• The creation of knowledge networks (focusing on connections 
between people as a means to transfer critical knowledge) 
 
The authors noted that many different forms of knowledge exist as do 
models of knowledge management; however, knowledge management 
systems still tend to focus on the collection and dissemination of 
codified knowledge (i.e. explicit knowledge). Furthermore, they argue 
that advances in Information Technology (IT) has the potential to 
support different types of knowledge to enable the maximum coding, 
storage, transfer and application of knowledge within the knowledge 
network. 
 
Through their review, the authors came up with the following 
conclusions: 
• Knowledge management is a multi-faceted issue involving different 
types of knowledge and knowledge processes. Hence, a variety of 
knowledge management approaches are needed to effectively deal 
with this diversity. 
• Multiple knowledge processes take place (creation encoding, 
transfer, application) at the same time. Moreover these processes 
are inter-dependant, thereby requiring a multiplicity of tools to  
simultaneously handle different processes 
• Information technology can play an important role in supporting the 
different knowledge processes as well as the management of 
different forms of knowledge. 
 
3.2 Taxonomy of Knowledge Management Models 
(Kakabadse et al, 2003) 
Kakabadse et al (2003), in a review of knowledge management 
literature, attempted to classify knowledge management models along 
two dimensions: context and approach. More specifically, the authors 
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identified four different categories of knowledge management models: 
network, philosophical, cognitive and community (see Figure 2 below). 
 
 
Figure 2 - Taxonomy of Knowledge Management Models (Kakabadse et al, 
2003) 
 
Within network models of knowledge management, knowledge 
resides in the  connections, sharing, and transfer of knowledge among 
people. Key drivers of knowledge work and in particular towards 
innovation and creativity are weak ties, (Burt, 1992) or connections 
between different networked groups/communities, linked together by 
'boundary spanners' (Friedman & Podolny, 1992).  The objective of 
network models is to build the social capital within a community, with 
the assumption that the richer and more diverse the social ties among 
actors within the network, the better the transfer and flow of 
knowledge within the network.  
 
While network models focus on social connections and relationships 
among people, cognitive models of KM position knowledge as an 
asset that can be quantified, codified, stored, reused and 
disseminated. The collection and diffusion of best practices is an 
example of a KM practice based on this model of thought. 
 
Community models looks at the flow of knowledge within a 
community with its emphasis on self-organization, continuous learning 
and informal exchanges. A prime example of such models-in-action are 
Communities of Practices (Wenger, 2000), in which a knowledge 
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community emerges out of a shared interest. Together the community 
builds a knowledge base with different individuals contributing to the 
knowledge space. Knowledge resides not only in the resources brought 
into the community but also the expertise of the different members 
that may be tapped into through discourse and discussion. 
 
The philosophical model focuses on individual reflection of 
information and places value on processes such as questioning and 
reflection of one’s knowledge and practice. This approach values 
personalization and user-centred approaches over technology and the 
codification of knowledge. Rather, the key drivers of effective 
knowledge management are maintaining open communication, 
encouraging deep reflection and learning, creative abrasion and belief 
justification. 
 
Based on the overview of the different types of KM models, the 
authors noted that the discourse on knowledge management has 
moved  
• from individual to group knowledge  
• from explicit to tacit knowledge, although the interaction between 
explicit and tacit knowledge still needs to be explored 
• from knowledge processes such as transfer to generation 
and concluded that “managing knowledge is not the same as 
managing human resources-it is more multifaceted than simply 
managing people; it also involves managing intellectual property rights 
and the development and transfer of individual and organizational 
know-how. In addition, issues such as learning capacity, rooted in 
education, experiences, social, professional, structural and cultural 
contexts, equally need to be addressed (Teece, 2000).” 
 
 
3.3 Knowledge and Competence Management (Hong 
& Stahle, 2005) 
In this review, Hong & Stahle (2005) attempted to chart the co-
evolution of knowledge and competence management systems. 
 
Regarding knowledge management, a number of models or 
perspectives are presented, namely: 
 
• Philosophical or psychological perspectives focusing on the 
nature and types of knowledge and how it is manipulated 
• Organization or sociological perspective, focusing on networks 
and communities as contexts from which to share, transfer and use 
knowledge 
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• Economic or business perspectives, which explore how best to 
extract and generate value from knowledge 
• Technological perspectives which focuses on the tools available 
to support knowledge processes 
 
In practical terms, the authors identified three generations of KM 
systems, moving from focusing on information processing, to 
knowledge sharing and most recently, to knowledge creation and 
innovation. The first generation systems/approach positioned 
knowledge as an asset, which can be codified, structured and made 
available to a community of user to facilitate decision making. The 
second generation brought in concepts such as tacit-explicit knowledge 
conversion, social learning, and collective practices for the sharing or 
transfer of knowledge. Most recently, these systems are evolving in 
the direction of more self-organized communities in which knowledge 
is not only shared, but also created and innovated upon. 
 
The domain of competence management has also seen an evolution 
from  ‘competence as resource’, which positions competence as a 
quantifiable skill that can be attained, to ‘competence as integrative 
capabilities’, focusing not on the skill itself, but on it’s application, 
followed by ‘competence as innovative learning process’ in which 
competence emerges and is created through practice and activity. The 
implication for competence management systems is the movement 
from repositories providing access to fixed competence 
information/definitions to more self-managing systems in which 
competence is constructed through practice. 
 
Hong & Stahle concluded that both knowledge and competence 
management have undergone a similar shift from an asset-based 
repository-based approach to a more integrated and systemic 
approach which includes the dynamic generation of knowledge and 
competences, with increased emphasis on processes such as 
innovation, learning, self-organization and self-renewal within a 
knowledge community. 
 
In the next chapter, we turn our attention from formal organizational 
or firm-based models of knowledge management to more informal, 
flexible and community-driven approaches that have emerged over the 
recent years.  
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4 Emphasizing the social dimension: The 
emergence of social capital and communities of 
practices as models for knowledge 
management  
 
4.1 Social capital as an invisible community asset 
within communities and organizations 
Social capital can be defined as “features of social organizations, such 
as networks, norms and trust that facilitate action and cooperation for 
mutual benefit” (Putnam, 1993). Its value as an asset to community 
health, sustainability and its ability to change and innovate has been 
recognized and documented by a vast body of research (Gittell & Vidal, 
1998; Woolcock, 2001; Bell & Kilpatrick, 2001).  According to 
Woolcock (2001), “the latest equipment and most innovative ideas in 
the hands or mind of the brightest, fittest person, however, will 
amount to little unless that person also has access to others to inform, 
correct, improve and disseminate his or her work”. 
 
While social capital research had its origins in the study of the 
dynamics underlying the vitality of communities (Coleman, 1988; 
Putman, 1993), recent efforts have taken this into economic realm and 
into organizational practices (Cohen & Prusak, 2001; Koka & Prescott, 
2002). 
 
More specifically, social capital looks at the social relationships within 
and across groups, and how these relationships or social networks may 
be leveraged to serve as conduits for the transfer, sharing and creation 
of a group’s collective knowledge.  
 
Networks are the sets of relationships connecting groups of people, 
resources and learning opportunities (Knobe and Kuklinski, 1982). 
According to Woolcock (2001), those with connections, or strong ties, 
within a network, have a greater capacity to leverage resources, ideas 
and information from that community.  Furthermore, weak ties, or 
connections with individuals and resources outside their immediate 
social network, i.e. with individuals in different social positions, power 
levels, or in different organizations, enable access to otherwise 
inaccessible opportunities, external information, and knowledge 
gathered by others in the community (Burt, 2000) and is a major 
source for innovation and creativity. 
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Some research has shown that social capital is necessary to enable the 
effective management of knowledge. Within an organization, social 
capital has been found to help individuals gain access to information 
about job and learning opportunities (Lin, Ensel, & Vaughn, 1981; 
Boxman, De Graaf, & Flap, 1991; Burt, 1992; Fernandez & Weinberg, 
1997), to acquire new skills and knowledge (Podolny & Page, 1998), to 
influence career advancement and success (Burt, 1992; Podolny & 
Baron, 1997; Gabbay & Zuckerman, 1998) and to facilitate innovation 
(Coleman, Katz, & Menzel, 1966; Burt, 1987; Rogers, 1995).  
 
4.2 Communities of practices: Harnessing social 
capital and collective knowledge through shared 
practices (Wenger, 2004) 
Communities of Practices are defined as “groups of people who share a 
concern or a passion for something they do and who interact regularly 
to learn how to do it better” (Wenger, 2004). Unlike formalized IT KMS 
systems and solutions that are put in place within an organization to 
capture and facilitate knowledge sharing practices among its 
employees, COPs emerge out of the shared common interest, with 
members themselves creating a shared repertoire of communal 
resources, sharing knowledge and increasing expertise. 
 
The success and sustainability of such communities are strongly tied to 
social capital, with key drivers being shared practices, self-
organization, autonomy, active participation, engagement and 
discourse. Furthermore, these communities are critical for the transfer 
of tacit knowledge. 
 
The model of COPs has been so successful that there is an increasing 
number of studies which now explore the role of COPs within 
organizations (Lesser, 2000; Wenger & Snyder, 2000). More and 
more, these informal communities are being created within more 
formal organizational structures, as a means to transfer knowledge 
that would be difficult to capture and transfer formally (Powell & 
Smith-Doerr, 1994; Uzzi, 1997) and for organizational self-renewal. 
 
4.3 Knowledge Creation Processes and Knowledge 
Spaces (Nonaka, 1991; Nonaka et al, 2001) 
The SECI model by Nonaka (1991) decomposes the process of 
knowledge creation into four stages: socialization, externalization, 
combination and internalization. Furthermore, knowledge creation is 
described as a spiral process between the exchange of tacit and 
explicit knowledge across different organizational levels. 
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Another key concept within the SECI model is BA, or place (Nonaka & 
Konno, 1998; Nonaka et al, 2001). These spaces include situations in 
which individuals, exchanging and sharing their own experiences 
(originating BA), spaces where, through discourse, tacit knowledge is 
actively made into explicit knowledge (Interacting BA),  spaces where 
explicit knowledge is combined to generate new explicit knowledge and 
finally, spaces where explicit knowledge is transformed into tacit 
knowledge. Hence, successful knowledge management is directed not 
so much to the knowledge processes themselves but to creating and 
supporting the spaces or opportunities within which these processes 
may occur. 
 
4.4 Knowledge sharing over social networks (Swan et 
al, 1999; Cross et al, 2001) 
According to Cross et al (2001) “research in sociology, social 
psychology, communication, and management has consistently shown 
that who you know has a substantial impact on what you come to 
know; personal relationships are critical for obtaining information, 
solving problems, and learning how to do your work.”  
 
In a survey of managers of an organization known for its knowledge 
management practices and technologies and systems to support KM, 
85 % of the managers stated that knowledge important for the 
success of their projects came from other people, rather than from 
databases. The remaining 15% who did consult databases first for 
information tended to be new to the company, with the assumption 
that they had not established networks from which to tap relevant 
knowledge and expertise. 
 
Social networks themselves do not generate knowledge; rather 
effective knowledge exchanges are also accompanied by the following 
characteristics: 
 
• Knowledge: Being aware of what other people know so as to make 
better decisions as to who to approach. 
• Accessibility: Knowing what someone else knows is useful only if 
that person is also available and willing to help.  
• Engagement in the discourse: Rather than just providing the 
information seeker with documents or references, learning comes 
when the information provider is able to understand the problem 
presented and to shape his or her responses/advice accordingly. 
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• Safety: Feeling safe with a person, i.e. being able to admit a lack 
of knowledge or to diverge in a conversation, can facilitate 
creativity and learning. 
As a first step in a social networks-approach to knowledge 
management, social network analysis is often used to assess informal 
networks by mapping and analyzing relationships among people, 
teams, and departments throughout an organization. Through network 
mapping, one may obtain an overview of the flow of knowledge 
throughout the organization, key information holders, or bottlenecks, 
boundary spanners (people who connect different networks), untapped 
expertise, evolution of roles over time. 
Beyond just mapping the knowledge flow of an organization or a 
network, the second step is to understand the nature of the 
relationships observed in order to intervene effectively. This is done by 
assessing the network in relation to the four relational characteristics 
aforementioned. 
 
The authors concluded that effective knowledge management practices 
by way of social networks involves 
• Building awareness of who knows what 
• Providing access across hierarchical lines or formal structures 
• Engagement in problem solving and knowledge integration 
• Fostering trust and safe relationships  
 
Swan et al (1999) conducted a review of the literature on 
knowledge management focusing on innovation and network 
approaches to KM. Innovation is defined as “the development and 
implementation of new ideas by people who over time engage in 
transactions with others in an institutional context” (Van de Ven, 
1986), with networking as the process within which knowledge is 
negotiated (created and recreated) across multiple groups. 
 
In particular, they contrast two network views of KM: cognitive 
network and community network. To date, the discussion on 
innovation and KM has been limited due to the narrow focus of IT-
based tools and systems which mostly provide the structure for 
networking, but do not emphasis enough the people dimension and 
social networking processes. 
 
Two models of KM are presented:  
• Cognitive network model, which focuses on exploitation and 
access to linear information flows through IT networks 
• Community network model, which emphasizes processes such as 
sense making and dialogue through active networking, some of 
which may be IT-enabled. 
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The authors analyzed the problems of IT-driven KM initiative, which 
are derived out of the first model of KM. Instead, they argued for the 
adoption of the second model for managing knowledge and innovation 
because merely providing the technologies or structures do not 
guarantee that knowledge sharing processes will occur. Rather the 
attention should be placed first on the people, on stimulating active 
networking and encompassing processes of negotiation, interactivity, 
exploration, creation and recreation. 
 
4.5 The future of knowledge management (Scholl, 
Konig, Meyer & Heisig, 2004) 
In order to systematically address and analyze the diverse field of KM, 
with its various models and tools, authors Scholl, Konig, Meyer and 
Heisig conducted a Delphi study to capture the opinions of KM 
practitioners worldwide about the future of KM. 
 
Based on their study, they came up with a number of findings: 
• The most pressing and challenging theoretical challenge was the 
integration of KM into business practices, with the most frequently 
mentioned research issues being knowledge sharing and 
organizational learning. 
• The most effective current theoretical approaches to deal with these 
challenges were social network analysis, organizational learning and 
aspects of knowledge sharing, which the authors attribute to the 
growing interest in KM communities. 
• According to the authors, the field of KM would benefit from more 
trans-disciplinary work and empirical research designs. 
• Priority on human factors, social network analysis, matching social 
and technical aspects and organizational learning are cited as the 
most important recent theoretical advancement in KM, signalling a 
movement away from information management techniques. 
• The most pressing and challenging practical problem for advancing 
KM were core knowledge activities such as knowledge assessment, 
knowledge sharing, creation, selection and use. Barriers to KM 
(organizational, technical, emotional) as well as transforming 
organizational culture into a knowledge sharing one were also 
highlighted as practical problems.  
• Practical approaches to address these problems include integrating 
KM into business processes, communities of practices and 
knowledge assessments. 
• Practical advancements in KM include priority on human factors, 
emphasizing human approaches (considering human values, trust, 
etc) and communities of practices. 
 
D5.1 Report with summary of WP5 outputs 
and a roadmap for knowledge resource 
sharing & management RTD 
 
TENCompetence – IST-2005-027087 Page 24 / 248 
 
 
Through the study, the authors concludes that there is a clear shift 
away from IT and technical aspects of KM towards more human and 
social aspects, with a strong preference for communities of practices. 
The authors also note that while knowledge creation, selection and use 
are identified as important knowledge processes, most KM initiative 
still focus predominantly on knowledge sharing. Furthermore, although 
IT issues ranked lowest among concerns, it should not be disregarded 
in the KM process. Rather, it should be seen as an enabler, playing a 
supportive role in enhancing social and human processes within KM 
systems. 
 
4.6 Summary of KM models 
 
Cognitive, information 
processing-based models 
Community and network 
models 
Repository as metaphor Communities of practice as 
metaphor 
Knowledge as facts and 
information that can be codified- 
explicit knowledge 
Knowledge as embedded in social 
practices and constantly 
negotiated- tacit knowledge 
Focus on individual knowledge Focus on community, 
organization, collective 
knowledge 
Technology-centered  People and processes-centered 
Capture, organize and reuse 
knowledge, i.e. exploitation 
Share, generate, innovate, learn 
i.e. exploration 
Providing sophisticated 
information structures and 
systems 
Facilitate interaction and 
communication between people; 
providing incentives and 
motivation to actively share 
knowledge 
Command and control  Self-organization, emergence, 
self-renewal, autonomous actions 
5 Insights for Supporting the Social 
Dimension of Knowledge Communities 
 
The various reviews of knowledge management in the preceding 
chapter illustrate the variety of approaches to knowledge 
management. These reviews demonstrate a field, which over the 
years, has seen a paradigm shift from more mechanistic approaches of 
information storage and retrieval to the focus on social communities 
that support the flow of both tacit and explicit knowledge among its 
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members toward knowledge sharing, creation, application and 
learning.  
 
The following are some insights based on the themes that have 
emerged out of the review. 
 
 
5.1 Using technology to support the social processes 
within knowledge communities 
More and more, KM practices are focusing on the social dimension of 
knowledge communities, and in particular on themes such as social 
interaction, social networks, active participation, emergence and self-
organization. 
 
To this end, technology can play an important role in facilitating 
connections among people. A number of tools and mechanisms are 
currently being employed to facilitate the social interactions that cross 
time and geographical divides. 
 
The first category of mechanisms includes tools that help a community 
of users communicate such as different synchronous/asynchronous 
discussions between two or several individuals located at the same 
places or different places as well as a choice of medium (voice, text, 
video or all three) with which to communicate.  
 
Technological platforms integrate a number of communication tools 
such as e-mail, forum, bulletin boards or the telephone. The 
availability of these communication tools represent however only a 
necessary, and never a sufficient condition nor a guarantee that 
successful communication will take place and evolve in a satisfactory 
way. People need good reasons or motivation to engage in a social 
exchange (see Section 4.2 on Incentives and Reward mechanisms) 
 
According to Thibaut & Kelley (1959), the motivation for a person to 
enter into a social engagement depends on how satisfactory the 
outcomes are. Furthermore, a person’s continuous involvement and 
commitment to this engagement is dependent on his/her satisfaction 
in the relationship and to the level of investment he/she has already 
put in this relationship. The creation of a sustainable social exchange 
process in a group is complex, takes time, and involves many factors 
(such as reaching a minimum level of trust) to be successful (see 
Leidner and Jarvenpaa, 1998; Cothrel and Williams, 1999; Dyer and 
Nobeoka, 2000).  
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A second category of mechanisms exist to stimulate the motivation of 
individuals to enter into a knowledge sharing experience, by way of 
facilitating interactions and connections among people and supporting 
the underlying social dynamics between them, e.g. the formation and 
the sustainability of social structures (groups and communities), trust, 
reputation-building and opportunities for collaborative activities. More 
specifically, these tools include: 
 
1 Group formation systems (directories, matching services); 
2 Recommender/opinion systems, reputation systems, social 
activity visualization, which contribute to the access to and 
transparency of information and social resources, as well as 
to the development of trust; 
3 Coordination systems (negotiation systems, conflict resolution 
systems, group decision systems, voting systems) which help 
to support more structured social activities and to maintain 
the cohesion of the community. 
 
 
5.2 Using active components to stimulate the 
dynamics of knowledge sharing and creation 
As the literature indicates, the individual is taking an increasingly more 
important role not only in his or her learning and knowledge 
development, but also to the development of the collective knowledge 
of a community. 
 
To this end, different approaches and mechanisms can be proposed to 
support pro-actively the user in continuous knowledge-related 
activities. 
 
First knowledge can be represented and delivered in a much richer and 
active form. Knowledge does not need to be represented as static 
documents, but also can take the form of (1) structured and evolving 
documents that are collaboratively authored and annotated (using 
social software tools such as wikis, tags and logs and rating systems); 
(2) access to people (expert, specialists, peers) with whom the user 
can interact with. This includes not only services for locating relevant 
people, but also assessing how much they can be trusted and the 
reciprocal benefit of the interaction; (3) forum/discussion threads for 
ongoing discourse; (4) stories and testimonials that can be delivered 
via voice or video; (5) simulations, such as role playing simulation, in 
which the user acquire the knowledge by experimenting; (6) other 
knowledge management related tools such as assessment or decision 
making tools. More recently, the advancement of Web 2.0 tools (e.g. 
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social software, wikis, blogs, etc) has opened discussions on the 
emergence of new organizational forms, known as enterprise 2.0. 
(Nabeth et al, 2003; McAfee, 2006). 
 
Second the level of the interactivity with the user can be radically 
transformed with the use of artificial agents to pro-actively manage 
the process of knowledge delivery, and more generally any knowledge-
related processes (Nabeth et al, 2003). Through the analysis of user 
data,  agents may support “intelligently” the knowledge worker in the 
whole knowledge management cycle and in particular: (1) anticipate 
user’s needs; (2) propose relevant and interesting knowledge 
resources; (3) guide the assessment of problems, suggest solutions, 
and support decision making, problem solving; (4) actively support the 
social process (proposing people of similar interests, or desired 
expertise); (5) stimulate and motivate the user; (6) help the user to 
reflect, to restructure and to acquire new knowledge.  
 
 
5.3 Providing a high level of personalization 
In order to effectively address the knowledge needs of an individual, 
as well as to ensure that the individual is able to derive value from a 
knowledge management system, such systems should also be user-
centred.  
 
More concretely, personalized knowledge management systems can be 
used (1) support more efficiently the current activity of the knowledge 
worker by knowing his/her current focus, his/her goal and his/her role 
in the organization; (2) select and deliver knowledge in a way that 
maximizes its impact (for instance a conceptual user will feel 
comfortable with a book, whereas a more down to earth user will 
prefer a story or a case delivered in voice form, a very sociable person 
will prefer a conversation with a peer, and an engineer the access to a 
mock-up); (3) exploit the individual and social motivation of the user 
(people are driven by personal goals and believe that they have some 
strong influence on their commitment and therefore the quality of their 
work (Nabeth et al, 2003). 
 
 
5.4 Providing greater openness, trust and visibility 
According to Erickson & Kellogg (2002), a socially-translucent system 
makes social behaviours and processes visible, supports awareness 
and increases accountability for ones actions.  
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Social translucence is an important driver for supporting effective 
communication and collaboration, allowing users to monitor and carry 
on coherent discussions; to observe and imitate others' actions; to 
engage in peer pressure when necessary; and to initiate, observe, and 
conform to social conventions. Other benefits include introducing 
accountability to Web-based interactions, by bringing to bear the 
pressure of social norms which in turn have a civilizing influence on 
discourse. 
 
Similarly, Morosini (2000) argues for the development of a set of open 
company values in order to build sustainable market advantage, based 
on information and knowledge sharing. If employees trust their 
managers, understand the direction in which the organisation is 
heading and more importantly feel that they themselves are trusted, 
the propensity to work in a more open, knowledge sharing 
environment will increase. 
 
 
5.5 Implementing motivation and reward 
mechanisms 
Part of the challenge of successful sustainable knowledge management 
systems and communities is to motivate people to enter, to explore, to 
use and ultimately to actively contribute to the collective knowledge of 
a community. 
 
Two types of motivation are distinguished in the literature (Deci & 
Rayn, 1985). Extrinsic motivation involves an external factor, usually 
in the form of a reward, driving the motivation to do something. In 
contrast, intrinsic motivation is defined as an inner drive to learn, to 
take pride in their work, to experiment and to improve oneself. It is a 
process of arousal and satisfaction in which the rewards come from 
carrying out an activity rather from the results of the activity. As a 
concrete example, an extrinsically motivated knowledge worker will be 
driven to perform for recognition, a bonus or a commission, while an 
intrinsically motivated worker will be governed mainly by interest in 
the process of mastering ones work. 
 
Malone and Lepper (1987) defined intrinsic motivation more simply in 
terms of what people will do without external inducement and have 
integrated a large amount of research on motivational theory into a 
synthesis of ways to design environments that are intrinsically 
motivating. For example, they argue that rewards and compensation 
mechanisms must be made visible and accessible and that among 
these mechanisms, recognition of ones work or contribution may be 
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one of the more effective tools for fostering intrinsic motivation of a 
person to contribute and share his or her knowledge. 
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6 Taxonomies related to Knowledge 
Resources Sharing and Management 
 
6.1 Knowledge Resources Taxonomy 
The goal of this taxonomy is to identify the main types of knowledge 
resources supported by the TENCompetence framework, and used by 
the Knowledge resource management and sharing (KRMS) component. 
The KRMS will be able to work only with knowledge resources 
contained in this taxonomy. Also, for each such knowledge resource, a 
set of available tools for editing will be maintained.  
 
It is important to note, that we will keep in the taxonomy not all 
concepts related to knowledge resource sharing and management, but 
only concepts identified as a valuable knowledge resources, for which 
KRMS will provide the needed support (for editing, viewing, searching, 
delivering, using, creating, etc.) 
 
In creating the first version of this taxonomy we used several existing 
taxonomies and classifications (SeSDL - The Scottish electronic Staff 
Development Library, http://www.sesdl.scotcit.ac.uk/  ;  BET – British 
Education Thesaurus) as well as the documents and descriptions 
created in relation with the TENCompetence project (Description of 
work, white papers, etc.)  
 
Below we are giving an initial list of concepts, and for each concept we 
provide the (most) relevant TENCompetence Work package, if this 
knowledge resource will be supported during the cycle 1, and some 
potential tools for creating/editing of the resource. 
 
We will expect each work package to discuss this list of concepts 
(taxonomy), and to provide all the relevant information, comments, 
suggestions and ideas for further improvement. 
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Knowledge resource Related 
WP 
Metadata 
standard 
Possible 
tools for 
editing 
Possible 
file 
format 
Bibliography WP5  Text editor txt, doc, 
html, rtf 
Case study WP5  Text editor  
Frequently Asked 
Questions (FAQ) 
WP5  Text editor  
Glossary WP5  Text editor  
Handout WP5  Text editor  
Questionnaire WP5  Text editor  
Picture / Graphics WP5  Graphics 
editor 
gif, jpeg, 
png, …  
Movie / Video WP5  Video editor mpeg, 
wmf, 
mov 
Audio WP5  Audio editor  
Animation WP5  Animation 
editor 
gif, 
mpeg 
Multimedia presentation WP5  Multimedia 
editor 
ppt, html 
Digital repository WP5  choice  
User WP5  Metadata 
editor 
 
Sharable Content Object 
(SCO)  
WP6  LD editor  
Unit of Learning  WP6  LD editor  
Learning Object  WP6 LOM LD editor  
Content Package  WP6 SCORM Packaging 
tool 
 
(LD) Template – Chunk WP6  LD editor  
(QTI) Test WP6 IMS Test editor  
Unit of Assessment  WP6 IMS  LD editor  
Peer Assessment  WP6  Assessment 
editor 
 
Self-Assessment  WP6  Assessment 
editor 
 
Theses  WP6  Assessment 
editor 
 
Dissertation WP6  Assessment 
editor 
 
Essay WP6  Assessment 
editor 
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Diary (Journal)  WP6  Assessment 
editor 
 
Learning Log WP6  Assessment 
editor 
 
Oral Presentation WP6  Assessment 
editor 
 
Poster Presentation WP6  Assessment 
editor 
 
Portfolio WP6  Assessment 
editor 
 
Report WP6  Assessment 
editor 
 
Examination WP6  Assessment 
editor 
 
Evaluation WP6  Assessment 
editor 
 
Benchmarking  WP6  Assessment 
editor 
 
Outcomes of Education WP6  Assessment 
editor 
 
Check List WP6  Assessment 
editor 
 
Concept Map  WP6  Concept 
map editor 
 
Practice exam WP6  Assessment 
editor 
 
Experiment WP6  Assessment 
editor 
 
Interview  WP6  Assessment 
editor 
 
Observation  WP6  Assessment 
editor 
 
Competence standard  WP7  Choice  
Curricula standard  WP7  Choice  
Training programmes 
standard  
WP7  Choice  
Competence map WP7  Map editor  
Competence 
Development Programme  
WP7  CDP editor  
Positioning service WP7    
Navigation service WP7    
Learner support service WP7    
Learning path service  WP7    
Competence WP7    
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development planning 
Course  WP7  Course 
editor 
 
Qualification  WP7    
Degree  WP7    
Professional Status  WP7    
Employment Status  WP7    
Job Search Method  WP7    
Curriculum Vitae  WP7    
Job Application  WP7    
Employment Interview  WP7    
Career Planning  WP7    
Career Development  WP7    
Personal Development  WP7    
News: A service 
describing any news 
about the learning 
network itself and/or its 
content 
WP8    
Events: A service 
describing upcoming 
events related with the 
learning network’s 
content 
WP8    
Documents: A service 
providing reports and 
outcomes from experts 
discussing specific 
subjects and drawing 
conclusions 
WP8    
Search: Simple and 
advanced search in the 
contents of the learning 
network 
WP8    
Visualization: 
Knowledge-based 
learning network-
centered visualization 
reports  
WP8    
User classification  WP8    
Rating: Service offering 
rating for the resources 
offered  
WP8    
Social bookmarking  WP8    
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Social tagging WP8    
Forum: An online 
discussion group, where 
participants with 
common interests can 
exchange open 
messages. 
WP8    
Chat: Real-time 
communication between 
multiple users of the 
learning network 
WP8    
Wiki: A web application 
that allows users of the 
learning network to add 
and edit the content 
WP8    
Blog WP8    
Bulletin Board  WP8    
Simulation WP8    
Educational game  WP8    
Social network   WP8  Choice  
Learning network  WP8  Choice  
Social space WP8    
Professional 
community of practice 
WP8  Choice  
Table 1 - Knowledge Resources Taxonomy 
 
 
6.2 Knowledge Resource Sharing and Management 
Component 
The goal of this component is to support and provide services for 
knowledge resources sharing and management. 
 
The main types of knowledge resources supported by the 
TENCompetence framework, and used by the Knowledge resource 
management and sharing (KRMS) component are listed in Knowledge 
resources taxonomy. The KRMS will be able to work only with 
knowledge resources contained in this taxonomy.  
 
Applying structures to a Virtual Knowledge Base aims at allowing 
persons to easily locate and access knowledge. The awareness of 
existing expertise has to be maximized, wherefore knowledge 
management systems have to provide means to implement well-
designed structures, keeping a knowledge base concise. Knowledge is 
in its nature highly dynamic and ever changing. Therefore all 
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structures and organization concepts have to consider these 
continuous changes and enable an extremely flexible adjustment to 
the evolving knowledge environment. Other difficulties in structuring 
information are different contexts in which people nowadays work 
together and share their experience. Knowledge units, single pieces of 
explicit, formalized knowledge, are often focused by multiple persons – 
but not in the same way. An individual has to be able to locate and 
access required information, and to arrange it in his/her own logical 
structure, determined by the given organizational context. The result is 
a specialized view on information, often shared within a small group of 
other colleagues working in the same context. In addition, knowledge-
structuring concepts have to consider the dynamic character of these 
views. 
 
There are five major groups of services according to their purpose: 
• general purpose services 
• administration services 
• technical support services 
• knowledge resources management services 
• user environment services 
 
 
Figure 3 – Groups of Services 
 
In the figure here below the taxonomy of services, while in Annex A-III 
chapter 2, the initial list of services. 
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7 Conclusions  & next steps 
 
While this chapter covers community and network-based approaches 
and contrast them to traditional, information-processing KM 
approaches, the next step is to focus in greater detail on the 
opportunities that may be leveraged from developments in the IT 
field, and in particular, in the proliferation and use of WEB 2.0 tools 
for enhancing the collaborative and interactive social processes within 
KM systems and communities. 
 
As such, the next steps, as already documented in the Detailed 
Implementation Plan for the months 13-30 (DIP-2), will move from 
the identification, definition and analysis of methods and models 
provided to foster the active exchange and sharing of knowledge 
resources. Of course, different use and context modes (e.g. individual 
vs. collaborative use, mobility vs. fixed location scenarios, human and 
social factors influencing knowledge sharing) that emerge over time 
will have to be taken into account. 
 
These models will draw from approaches from the WEB 2.0 field, 
which includes the integration of social-network based services such 
as the sharing of web spaces, web-based publishing mechanisms, 
tagging of contributions, blogging, podcasting, collaborative 
authorship of content, and subscription approaches.  
 
This is also relevant for the work being conducted in Workpackage 8, 
which focuses on setting up the conditions and structure for the 
creation and growth of communities of learning networks. WP5 
focuses on the individual users of knowledge resources, while WP8 
will address community- and network aspects. As such the two WPs 
consider two different aspects of the same issue.  
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Part II: WP5 update on scenarios and Use 
Case descriptions 
 
 
1 INTRODUCTION ................................................................................... 40 
2 KNOWLEDGE RESOURCES-RELATED USE CASE DESCRIPTIONS............ 40 
2.1 AUTHORING ............................................................................................................................43 
2.1.1 Configure authoring tools.....................................................................................43 
2.1.2 Clone existing resource.........................................................................................43 
2.1.3 Create a resource....................................................................................................43 
2.1.4 Import resource .......................................................................................................44 
2.1.5 Edit resource .............................................................................................................44 
2.1.6 Export resource........................................................................................................44 
2.1.7 Delete resource........................................................................................................45 
2.2 SHARING .................................................................................................................................46 
2.2.1 Sharing a resource .................................................................................................46 
2.2.2 Set Access Privileges to resource......................................................................46 
2.2.3 Validate User Privileges ........................................................................................46 
2.3 STORING .................................................................................................................................48 
2.3.1 Store a resource ......................................................................................................48 
2.3.2 Add a new repository.............................................................................................48 
2.4 ACCESS AND USAGE ..............................................................................................................50 
2.4.1 Access Knowledge Resource ...............................................................................50 
2.4.2 Discover knowledge resource .............................................................................50 
2.4.3 Browse resources ....................................................................................................50 
2.4.4 Define browse parameters...................................................................................51 
2.4.5 Search for knowledge resource .........................................................................51 
2.4.6 Define search pattern ............................................................................................51 
2.4.7 Define search parameter......................................................................................51 
2.4.8 Update a resource...................................................................................................52 
2.4.9 Rate a quality of a resource ................................................................................52 
3 CONCLUSIONS & NEXT STEPS .............................................................. 54 
 
 
 
 
D5.1 Report with summary of WP5 outputs 
and a roadmap for knowledge resource 
sharing & management RTD 
 
TENCompetence – IST-2005-027087 Page 39 / 248 
 
1 Introduction 
 
Scenarios, Use Case descriptions and Use Case Diagrams are some of 
the basis that must be taken into account to guide the correct design 
of the KRSM system. 
This part of the document introduces the Use Case Diagrams and the 
Use Case descriptions as they were reported in the M2.1 document, 
these diagrams were modeled according to the initial scenarios and 
Use Case descriptions. In the actual state of the KRSM system, only a 
part of that scenarios and Use Case descriptions have been 
implemented, nevertheless, they have not been removed since some 
of them will be implemented in later stages of the project. 
Each use case has been described with a short explanation of its 
functionality. In order to maintain the consistence between the 
scenarios, Use Case descriptions and the current state of the KRSM 
system, a more detailed description of the ones that have already 
been implemented in the current KRSM system can be found in Annex 
A-II. 
 
2 Knowledge Resources-related Use Case 
descriptions 
 
The TENCompetence Knowledge Resources Sharing and Management 
(KRSM) system aims to provide the technological infrastructure for 
handling Knowledge Resources (KRs), that is, providing the Users 
with means for searching, retrieving, (re)using, storing, rating, and 
fostering creation processes of KRs. 
 
In particular, the Users will be allowed to create KRs by launching the 
proper authoring tool via the TENC GUI (see the ‘Authoring’ 
subsystem description for reference). The editing tool selection can 
be performed in different ways: by selecting it directly from the lists 
of the most used / rated ones, or from the resource category lists 
(e.g. authoring tools for creating Units of Learning, Units of 
Assessment, Competence Development Programs, Learning Objects, 
text documents, spreadsheets, presentations); alternatively, it can be 
launched as a second step after selecting the resource type (e.g. 
Text, Image, Video, Presentation, Animation, Audio, UoL, UoA, CDP, 
CC), or the resource format (e.g. txt, pdf, odf, doc, rtf, mov, wmf, 
ram, avi, aif, jpg, gif, tiff, swf, ppt, xpf) first. 
 
Via the Authoring subsystem the User will be able to perform also 
other basic tasks such as editing, deletion, import, export and 
duplication of a KR. 
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Of course, all these activities are subject to the validation of User’s 
privileges in terms of rights ownership to perform specific tasks. 
 
Such validation applies also to other activities performed by Authors. 
In particular, storing resources into a repository and / or adding a 
new repository (see the ‘Storing’ module description for reference) 
require the User of being endowed with specific rights. Therefore, the 
User can directly select the resources currently in use to be stored in 
the local and / or remote repository onto which s/he has got right and 
that are displayed in the TENC GUI. 
 
All the access (in terms of User category or specific Users) and 
permission rights associated to the resources (e.g. RWX) are handled 
by the ‘Sharing’ subsystem. 
 
The main activities related to Learners concern search & retrieval and 
use of KRs (see the ‘Access and Usage’ module for reference). In 
particular, the search and retrieve part is quite flexible since it allows 
to perform very quick searches via the immediate access to the list of 
the ‘most recently used’ resources, as well as browsing on one or 
more repositories and specific pattern-driven queries. The latter 
include search by name, by format, by content pattern (whenever 
such editors are available) and by full text in search engines (e.g. 
Google). Moreover, not only Users can set on the resource preview 
facility, fixing the maximum number of returned results and of the 
ones that may be displayed at once, but they can also define other 
parameters for refining better the search in terms of Quality pattern 
(by setting quality rating patterns – e.g. only top rank resources to 
be considered), Sharing / Access permissions (e.g. only shared to all 
resources) and / or History activity (e.g. only the ones updated last 
week). 
 
Another functionality is the possibility to rate the quality of a 
knowledge resource. Typically, the User can either entering a value or 
selecting a value in a Likert scale. 
 
After any activity, knowledge resource’s attribute related to the 
access is modified. Therefore, the list of ‘most recently used’ 
resources is automatically updated. 
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2.1 Authoring 
The TENCompetence Authoring module will provide Users (i.e. the 
Authors) with the main functionalities for creating and modifying 
knowledge resources by accessing them from the user interface. The 
Authors will be also able to handle the resources in terms of importing, 
exporting and deleting activities. 
 
In the following Users are Authors, if not differently specified. 
Moreover, please note that all the Use Case descriptions but the one 
concerning the configuration of the authoring tools are subject to the 
validation of User’s privileges in terms of rights ownership to perform 
specific activities (see for reference the Sharing subsystem 
description). 
 
2.1.1 Configure authoring tools 
As soon as an authoring tool is invoked by a User, a special settings 
configuration mechanism is triggered in order to provide effective 
fruition. For instance, if the author is working with a mobile device, the 
size of the knowledge resource to be handled, can not exceed a fixed 
value. 
This function can not be accessed by the Author directly from the TENC 
GUI since the current use case refers to the automatic settings that 
are depending on the context-of-use (e.g. mobile and / or mobility 
scenarios). Therefore, the normal authoring tool configuration settings 
that involve User’s decisions on options and preferences are out-of-
scope since they can be performed without any relation with the TENC 
KRSM system and, more in general, with the TENC client. 
 
2.1.2 Clone existing resource 
The knowledge resource in use can be duplicated, e.g. in order to 
perform some changes / modification on a resource copy in a safe way 
(i.e. without affecting it directly as in a sandbox system), the resource 
can be cloned via the TENC GUI by selecting the proper authoring tool 
in the ‘Create’ page. 
The list of ‘most recently used’ resources is updated too. 
 
2.1.3 Create a resource 
The User that needs a new (knowledge) resource opens the TENC GUI 
in the ‘Create’ page and creates it according to different means, e.g. 
by selecting the proper resource editor or by selecting the resource 
kind and / or format. 
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In the latter case, a suitable list of tools (i.e. the resource editors) by 
which the resource can be produced is offered to the User. 
Therefore, an updated list of resources authoring tools and one for the 
resources formats is made available and accessible via KRSM system. 
The lists should be ordered according to a reasonable criteria (e.g. 
Users preferences, appropriateness) 
Then the editor is loaded, opened and the resource is created. 
The new resource is loaded into the KRSM system and the ‘most 
recently used’ resources list is updated. 
 
Extensions 
Just in case there are not tools available to perform the creation task 
for the needed resources (e.g. the User selects the resource desired 
format and the KRSM returns no results available, that is, no tools 
available that can be associated to the selected resource format), the 
KRSM should be able to suggest an alternative resource format (e.g. 
no .mov editors available, but .avi ones) and / or to download and 
install a proper tool. 
Another exception case foresees invoking the proper authoring tool for 
modifying an already existing resource. 
 
2.1.4 Import resource 
This function is meant to load a resource in order to made it available 
for further processing (e.g. editing, deleting). In fact, it can be invoked 
both in the ‘Create’ and in the ‘Properties’ pages. 
The list of ‘most recently used’ resources is updated too. 
 
2.1.5 Edit resource 
The User may modify the resource by invoking the proper authoring 
tool via the TENC GUI in the ‘Create’ page. In this way a new resource 
is created. 
The list of ‘most recently used’ resources is updated too. 
 
2.1.6 Export resource 
A knowledge resource can be exported in a different format from the 
original one. In order to perform this task the User has to select the 
resource in use listed in the TENC ‘Create’ page and use the ‘Export’ 
function. In this way the resource is exported and a new one is 
created. (i.e. the exported resource, that is the resource in the new 
format, is a new resource. In other words: the original resource once 
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exported doesn’t disappear, but a new one a in a different format – the 
one used for the exporting – is available). 
Therefore, the list of ‘most recently used’ resources is updated too. 
 
2.1.7 Delete resource 
The User can delete a resource by selecting it in the ‘Properties’ page 
available in the TENC GUI. 
 
 
Figure 6 - KRSM Use Case in M2.1: authoring 
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2.2 Sharing 
The TENCompetence Sharing module will provide users (i.e. the 
Learners and Authors) with the capability of sharing the resources they 
are allowed to access. In this subsystem, the access privileges are set 
and validated too. Therefore, the Use Case descriptions here presented 
affect also Authors’ and Learners’ behaviours by preventing them from 
forbidden activities (e.g. editing or rating a resource without being 
provided with the proper permission right). 
 
2.2.1 Sharing a resource 
This use case depends on the following one ‘Set Access Privileges to 
resource’ and is related to User’s capability of setting the access right 
to a resource and optionally the specific permissions rights e.g. RWX, 
associated to the resource. 
The access to the resource is then modified and the list of ‘most 
recently used’ resources updated too. 
 
2.2.2 Set Access Privileges to resource 
In the ‘Properties’ page of the TENC GUI it is possible to set the access 
rights to a resource by selecting the kind of User or by entering a 
specific User name. Moreover, the User can set the permission rights 
(e.g. RWX) associated to a resource. 
The access to the resource is then modified and the list of ‘most 
recently used’ resources updated too. 
 
2.2.3 Validate User Privileges 
This use case foresees the validation of the access privileges of a 
resource for a given User within her/his context. Therefore, it affects 
several activities related to Authoring, Storing and Access and Usage 
of knowledge resources. 
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Figure 7 - KRSM Use Case in M2.1: sharing 
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2.3 Storing 
The TENCompetence Storing module will allow Users (i.e. the Authors) 
to store resources in a repository and to handle with some 
administrative issues such as addition of a repository to the list of the 
accessible ones. 
 
In the following Users are Authors, if not differently specified. 
 
2.3.1 Store a resource 
In order to perform this task the User opens the ‘Store’ page in the 
TENC GUI. 
The resource can be stored into a local file system (e.g. the User’s 
one) or into a remote repository. 
The KRSM system makes available all the repositories (local and 
remote) to which the User is allowed to access. Therefore, the User is 
able to select a repository (or more than one, in case of multiple 
storage – resource replication on different repositories could be useful 
for speeding up resource retrieval and / or creation) from a list and / 
or a map of repositories. 
The KRSM system should be able to monitor the system’s Storage 
capacity too. 
 
2.3.2 Add a new repository 
The User can add a new repository by accessing the ‘Administration’ 
page of the TENC GUI. By adding the new repository, the list of 
available repositories will be updated and provided in the ‘Store’ page. 
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Figure 8 - KRSM Use Case in M2.1: storing 
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2.4 Access and Usage 
The TENCompetence Access and Usage module will let Users (i.e. the 
Learners and Authors) access and use the knowledge resources. 
Therefore, all activities concerning knowledge resources search and 
retrieval are managed by this module as well as the ones related to 
their update and rating. 
 
2.4.1 Access Knowledge Resource 
The Learner that needs a knowledge resource opens the ‘Open / 
search’  page in the TENC GUI and chooses the way of looking for the 
resource according to the ‘Discover knowledge resource’ use case. At 
the end of the process the resource is retrieved and available for 
further use. 
 
2.4.2 Discover knowledge resource 
The User has got three main ways of finding out the resources s/he 
may need: by accessing to the most recently used resources list, by 
browsing knowledge resources repositories, or by selecting some 
search patterns and parameters. 
They will be detailed in the following sections ‘Browse resources’ and 
‘Search for knowledge resource’. 
 
2.4.3 Browse resources 
Once the User has entered the ‘Open / search’ page in order to look for 
the needed resource, s/he can select one specific repository onto 
which perform the research or, alternatively, to perform an extended 
query to all the available repositories. 
After the User has selected the repositories and launched the search, a 
set of resources is returned. The User may also set the number of 
results returned and of the ones to be displayed at once, and ask for 
previewing them. 
The list of ‘most recently used’ resources is updated too. 
 
Extensions 
Just in case the resource doesn’t exist, the User can create it by 
accessing the ‘Create’ page in the TENC GUI (see the related 
‘Authoring’ subsystem description and, in particular, the ‘Create a 
Resource’ use case for reference). 
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Otherwise, if the resource exist and is not easily searchable via 
repositories browsing, the Learner can launch the ‘Search by…’ option 
in the ‘Open / search’ page. 
 
2.4.4 Define browse parameters 
Peculiar of this function included in the previous one (i.e. ‘Browse 
resources’) is the setting of a generalised search over all the 
repositories made available to the User. 
The User can set some additional browse parameters too. 
 
2.4.5 Search for knowledge resource 
Alternatively to retrieving resources by repositories browsing the User 
can choose to select one of the ‘most recently used’ resources listed in 
the ‘Open / Search’ page of the TENC GUI, or to perform this task 
according to specific search pattern, as described in the ‘‘Define search 
pattern’ use case here included. 
Moreover, other than setting on the resource preview, or fixing the 
maximum number of returned results and of the ones that may be 
displayed at once, the Learner can also define other parameters as the 
ones detailed in the ‘Define search parameter’ use case here included. 
Again, the result of this operation is that the resource/s is/are 
retrieved and directly accessible to the User. 
The list of ‘most recently used’ resources is updated too. 
 
2.4.6 Define search pattern 
This use case is included in the previous one since describes what 
search patterns can be chosen by Users. That is, searching by name 
(so that the User enters the name, or part of it, of the resource), by 
format (that is, resource format is chosen for driving the search), by 
content pattern (in this case, some specific pattern is entered 
according to the resource kind – e.g. if a simple graphic editor is 
available, the content pattern could be a sketch or a colour 
combination), or by keywords and / or full text via Search engine (e.g. 
Google, Vivisimo, Clusty, Kartoo). 
As a result, the resource/s is/are retrieved and directly accessible to 
the User. 
The list of ‘most recently used’ resources is updated too. 
 
2.4.7 Define search parameter 
This use case is included in the one related to the ‘Search for 
knowledge resource’ too. 
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In particular, the Learner is provided with the possibility of setting 
additional parameters in order to refine the search, so that along with 
setting on the resource preview, or fixing the maximum number of 
returned results and of the ones that may be displayed at once, the 
Learner can also define a Quality pattern (e.g. only top rank resources 
to be considered), Sharing / Access permissions (e.g. only shared to 
all resources) and / or the History activity (e.g. only the ones updated 
last week). 
 
2.4.8 Update a resource 
Each time a User interacts with a knowledge resource (e.g. by 
modifying it, by accessing it) the latter is updated. Then, the list of 
‘most recently used’ resources is updated too. Please note that just the 
fact of accessing the resource itself results in an update since at least 
the attribute related to the access to the resource is modified and 
updated, and will affect the list of ‘most recently used’ resources. 
 
2.4.9 Rate a quality of a resource 
The Learner can set the quality rate of a knowledge resource s/he is 
allowed to access in two ways: by entering a value in a proper field 
(where range values are provided by the KRSM GUI), or by selecting 
the value from a list (e.g. a value in a Likert scale). 
Once the Learner has provided her/his feedback, the value is stored 
and associated to the resource. 
Since the access to the resource has been modified, the list of ‘most 
recently used’ resources is updated too. 
 
 
Report with summary of WP5 outputs and a 
roadmap for knowledge resource sharing & 
management RTD 
 
TENCompetence – IST-2005-027087 Page 52 / 248 
 
 
Figure 9 - KRSM Use Case in M2.1: access and usage 
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3 Conclusions & next steps 
 
The scenarios and the Use Case descriptions have been used for 
defining the actual development of the system and to guide the next 
releases of the KRMS. 
However, there are some points that must be taken into account in 
order to maintain the consistence between the scenarios, the Use Case 
descriptions, the Use Case Diagrams and the current KRSM prototype: 
• The list of scenarios and Use Case descriptions has been reduced to 
the ones that have been implemented in the current KRSM 
prototype, and also some new scenarios and Use Case descriptions 
have been added. According to this, the first action that must be 
performed is to make Use Case Descriptions and Use Case 
Diagrams consistent with the present prototype system. This is the 
responsibility of WP2, but will be done in the close cooperation with 
WP5. 
• The pilots that are being developed in WP4, the WP5 focus meeting 
outcomes (reported in Part V), the new R&D Roadmap (in Part V 
too) and the other TENCompetence developments (in particular, the 
Vision Group at WP2 level and the architectural considerations at 
WP3 level) will also influence and guide the identification and 
definition of new scenarios and Use Case descriptions and / or the 
rearrangement of the existing ones. 
 
The scenarios and Use Case descriptions described in Annex A-II 
represent the preliminary work that guided the design and 
development of the current KRSM v1.0 system which is the proof-of-
concept system with basic KM functionalities. Therefore, they couldn’t 
include all the novel features that will characterise the second version 
of the system in terms of WEB 2.0-oriented approach, collaboratively 
and semantically enriched. However, some of the latter, such as Flickr 
and YouTube searching engines, have been already included in the 
proof of concept. Finally, because of its central role, WP2 should be 
informed of every update of the requirements coming from WP5 in 
order to maintain the consistency at project level. 
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Part III: WP5 KRSM system architecture 
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1 Introduction 
 
Knowledge resources are spread over the web, in centralised 
repositories, web servers and user desktops. On the one hand, 
centralised and monolithic repositories (on which e.g., Learning 
Management Systems rely) represent the traditional approach for 
resource sharing. On the other hand, completely decentralised 
networks like P2P allow users to share content without relying on a 
third party repository, therefore without loosing control over it. This 
appealing approach, which is successfully in use (e.g., Edutella3 and 
LionShare4), allows learners to share e.g., their desktop resources. 
Lately, a successful integration of these two kinds of information 
sources has been demonstrated5. This integration benefited from the 
standard search interface SQI (S. Ternier et al., 2006). However, it 
does not provide other services (e.g., publishing of knowledge 
resources). In addition, Web 2.0 applications that provide users with a 
motivating approach for resource sharing have recently emerged and 
become extremely popular. For instance, Flickr6 and YouTube7 allow 
for efficient sharing of photo and video resources: they already hold 
millions of them.  
 
The users creating knowledge resources have to choose among the 
multiple publishing platforms available. Previously, this choice was 
mainly restricted to centralised repositories (e.g., maintained by the 
user’s home institution). However, lack of openness and 
interoperability of these repositories led to restricted sharing across 
the organisational boundaries, therefore reducing the number of 
potential learners using such material. Web 2.0 applications provide an 
alternative way of sharing knowledge resources, breaking the barriers 
of institutional repositories and making knowledge resources publicly 
available. 
 
Furthermore, when searching or publishing content on different 
information sources, separate manual log in for each of them should 
be avoided. This requires a personalised single sign on service which 
contacts the selected repositories with the correct log in data. Finally, 
repositories may easily contain millions of knowledge resources. Given 
                                                 
3 http://www.l3s.de/deutsch/projekte/edutella.html 
4 LionShare, http://lionshare.its.psu.edu/ 
5 Brunkhorst and Olmedilla. "Interoperability for peer-to-peer networks: Opening p2p to the rest of 
the world", EC-TEL Conference, Heraklion, Greece, Oct. 2006. 
6 http://www.flickr.com/ 
7 http://www.youtube.com/ 
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a user query, thousands of search results may be returned and need to 
be ordered. 
 
Thus a flexible knowledge resource infrastructure must not only allow 
searching through heterogeneous information sources but must also 
provide services like publishing, information source and user 
management as well as resource rating. Unfortunately, there is no 
standard interface that serves this purpose in a way that all 
information sources could be easily targeted. This lack of 
interoperability represents a challenging task: building an 
infrastructure for sharing and management of knowledge resources, 
that integrates all relevant services and makes them interoperable 
over heterogeneous information sources. 
 
However, as stated in the introductory chapter and as reported in part 
V of the current document and in the Internal Deliverable ID5.2, the 
main purpose of the knowledge Resources Sharing and Management 
(KRSM) system developed in WP5 and delivered at month 12 and then 
updated at the end of the first cycle was to provide a proof-of-concept 
of the basic knowledge management infrastructure to be provided to 
the project. Therefore, the most promising WEB2.0- and semantic-
oriented features outlined above will be designed and developed in the 
project’s second cycle release. 
Moreover, since no (prototypal) TENC overall system was available 
during the first project cycle, KRSM was developed as a set of services 
which can later on be integrated into the overall TENC system. 
Furthermore, in order to facilitate the validation task, the KRSM was 
presented also as a standalone application, which integrates these 
services and offers additional functionalities. In the second cycle, the 
new KRSM release will wrap already available and new developed 
services as a component (developed as an Eclipse Plugin) to be directly 
integrated into the TENC system. This component will also be exported 
and evaluated as a standalone application in order to fully test its 
compatibility and efficiency. 
Please note that supplementary information such as GUI functional 
description and manuals have been reported as Annexes in ID5.5. 
 
 
Report with summary of WP5 outputs and a 
roadmap for knowledge resource sharing & 
management RTD 
 
TENCompetence – IST-2005-027087 Page 57 / 248 
 
2. Interfaces 
 
Achieving interoperability among heterogeneous information sources 
requires common interfaces for all provided services. The core services 
we consider include discovery, publishing and rating of knowledge 
resources as well as information source and user management. 
 
2.1 Search 
Efficient search for knowledge resources contained in repositories, P2P 
networks and Web 2.0 applications, requires a common search 
interface. There already exist a number of different standards for 
knowledge resource discovery with varying complexity. Among them, 
the Simple Query Interface (SQI)8 is an outstanding solution which 
allows for session based synchronous and asynchronous querying of 
information sources, stateful and stateless communications and it is 
query language and result format independent. SQI has been our 
choice for knowledge resource discovery due to its simplicity and 
flexibility for different scenarios. 
The API specification of SQI can be found at  
http://nm.wu-wien.ac.at/e-
learning/interoperability/SQI_V1.0beta_2005_04_13.pdf 
Its copy is accompanying this document. 
 
2.2 Publishing of Knowledge Resources 
A publishing service interface should enable a client to store 
knowledge resources and/or their metadata in an information source, 
be it locally, in an institutional repository or in a Web 2.0 application. 
In this way, the process is the same for any knowledge resource and 
information source, such that the user can perform this task without 
having to change the client application she is familiar with. 
Furthermore, in this way peers in a P2P network may obtain an 
additional possibility to publish their resources in an external 
repository in a persistent and standard manner such that these 
resources stay available after such peer goes offline. KRSM 
implements Simple Publishing Interface (SPI v.0.1)9. 
The API specification of SPI can be found at  
                                                 
8 http://nm.wu-wien.ac.at/e-learning/interoperability/SQI_V1.0beta_2005_04_13.pdf 
9 http://ariadne.cs.kuleuven.be/lomi/index.php/SimplePublishingInterface 
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http://ariadne.cs.kuleuven.be/lomi/index.php/SimplePublishingInterfac
e. Its copy is accompanying this document. 
 
2.3 Resource Rating 
Knowledge resources in an infrastructure like the one described above 
are not suitable for standard link analysis techniques like the ones 
used on the Web. Term frequency based ranking techniques are also 
not always applicable as knowledge resources do not necessarily 
contain textual information. A solution can be provided by enabling 
users to rate knowledge resources. Collaborative filtering techniques 
can then be used to rank the results. The Simple Resource Rating 
Interface (SRRI)10 provides methods for assigning such rating values 
to knowledge resources as well as for the retrieval of this information. 
In addition, this interface allows for the interconnection of 
recommendation systems. 
The API specification of SRRI can be found at 
http://www.l3s.de/~kaerger/interfaces/srri.pdf 
Its copy is accompanying this document.  
 
2.4 Information Source Management 
Since users may interact with different information sources (e.g., for 
querying or publishing of knowledge resources), an interface is 
required in order to retrieve description of these information sources 
(e.g., name and URL together with information on the supported 
services, languages and metadata formats) as well as to select the 
ones to be used in subsequent tasks. This information can be obtained 
from the Simple Information Source Management Interface (SISMI)11. 
The API specification of SISMI can be found at 
http://www.l3s.de/~demidova/interfaces/sismi.pdf 
Its copy is  accompanying this document. 
 
2.5 User Management 
The Simple User Management Interface (SUMI)12 specifies several 
methods for retrieval and modification of user data. In addition, it 
manages user information required for accessing different information 
sources. This includes storage of the user log in data for the connected 
information sources as well as its use for the authentication purposes. 
                                                 
10 http://www.l3s.de/~kaerger/interfaces/srri.pdf 
11 http://www.l3s.de/~demidova/interfaces/sismi.pdf 
12 http://www.l3s.de/~kaerger/interfaces/sumi.pdf 
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The API specification of SUMI can be found at 
http://www.l3s.de/~kaerger/interfaces/sumi.pdf 
Its copy is accompanying this document. 
 
2.6 Resource Download 
The Simple Content Obtain Interface (SCOI13) provides methods for 
obtaining of knowledge resources stored in remote repositories. Using 
this interface selected resources can be transferred to the client and 
stored locally. 
The API specification of SUMI can be found at 
http://www.l3s.de/~demidova/interfaces/scoi.pdf 
Its copy is accompanying this document.  
 
 
                                                 
13 http://www.l3s.de/~demidova/interfaces/scoi.pdf 
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3. Service Architecture & Implementation 
Integration of heterogeneous information sources within a single 
infrastructure raises the challenge of interoperability, both on the 
technical and on the semantic level. Due to the limitations (both in 
metadata and query capabilities) of some of the information sources 
we are considering (especially the web systems) we started with a 
basic core set of metadata (a subset of Dublin Core and therefore of 
LOM) and rely on keyword based search.  
We implemented an open source infrastructure which supports 
searching and publishing (storage, update and deletion) of knowledge 
resources, as well as other advanced services like e.g., user 
management and resource rating. All these services implement the 
interfaces described in the previous section and allow for knowledge 
resource sharing and management in both the local system and 
remotely (repositories and Web 2.0 applications). Our Service Oriented 
Architecture (Figure 10) relies on a registry in which information 
sources can be added dynamically. 
The Knowledge Resource Sharing and Management infrastructure is 
built as a 3-layered architecture incorporating information source, 
service and client layer. 
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Figure 10 - TENC KRMS Architecture 
 
3.1 Information Source Layer 
The information source layer consists of the set of repositories, P2P 
networks and Web 2.0 applications to be integrated in our 
infrastructure. Each of these information sources must conform to the 
interfaces described above for each service provided. 
 
3.1.1 Web 2.0 Tools 
There is a large list of web applications (like YouTube and Flickr) that 
publish their API, allowing user access not only through the web 
browser but also through other applications. Whereas traditional 
learning object repositories typically provide (partially standardised) 
resource descriptions (e.g., Dublin Core or LOM), Web 2.0 tools do not 
adhere to these standards but rather use specific metadata for the 
knowledge resources they deal with. Our wrappers not only perform an 
interface translation but also a metadata mapping. In this way, we 
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connect YouTube and Flickr to a federated search engine that retrieves 
the results from both platforms in a uniform format. 
 
3.1.2 Centralised Repositories 
A number of repositories, like ARIADNE, Merlot, Lornet, etc. have been 
heavily in use over the last years, therefore holding now an enormous 
amount of knowledge resources. Some of these repositories already 
support integration via SQI and federated search. As an example, 
ARIADNE repository offers a web service based API through which 
learning objects and their metadata can be transparently modified. As 
a part of this work, the Simple Publishing Interface was integrated into 
the ARIADNE repository. 
 
3.1.3 P2P Networks 
Although repositories contain a large amount of knowledge resources, 
many valuable knowledge resources are stored on user desktops. P2P 
technologies provide a common framework for sharing these 
resources. Apart of the work done in order to connect Edutella P2P 
network with other systems via SQI we have now fully integrated the 
LionShare P2P network in our infrastructure. There exists an SQI to 
LionShare gateway (Erickson, 20016), which allows users to treat the 
LionShare P2P network collectively as just another large distributed 
learning object repository. 
 
3.2 Service Layer 
The service layer provides search and publishing services as well as 
services for information source, session and user management. This 
layer contains the services that will be accessed and composed by 
client applications. Services in this layer may also make use of other 
services from the same layer. 
 
3.2.1 Information Source Management Service 
This service encapsulates selection and management of various 
information sources. In our implementation, we use a UDDI registry 
which contains a uniform description of the services that an 
information source supports, metadata schemas and connection 
details. Based on this information, a client application can select 
information sources for further interaction. 
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3.2.3 User Management Service 
The user management is provided as a web service over a MySQL user 
database. Depending on the role, the user is able to modify her user 
profile (e.g., address, password, etc.) or to create and delete other 
users. This service is also used in order to enable for personalised 
single sign on for all the components from the information source 
layer. 
 
3.2.4 Resource Rating Service 
The resource rating service allows for recommendation of suitable 
knowledge resources to a particular user. Our implementation uses 
Taste14, which is a flexible collaborative filtering engine, for creation of 
recommendations based on the ratings assigned by the users. Taste 
takes users preferences for items and returns estimated preferences 
for other items. It provides a rich set of components from which 
customised recommender systems can be constructed by using a 
selection of different algorithms.  
 
3.3 Client Layer 
The client layer provides a graphical user interface that connects the 
services and the user. We envision the use of both stand-alone and 
web-based applications. The former enables managing and sharing 
local knowledge resources via the local LionShare peer. The latter has 
the advantage that it may be accessed from anywhere without the 
need for any software installation. We support both scenarios though 
our implementation currently focuses on the first one. 
 
                                                 
14 http://taste.sourceforge.net 
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4 Integrated Repositories and Components 
 
4.1 Federated Search Engine 
Our infrastructure uses a federated search engine that leverages 
standards at two levels. At the top level, this federated search engine 
exposes search functionality as an SQI target. Thus, from a standards 
perspective, sending a query to a federation of repositories is not 
different than sending a query to a single repository. Moreover, this 
engine leverages SQI at the level of the repositories it federates to. As 
we want to lower the threshold of adding a new information source to 
the federation, adding a new information source requires no more than 
registering its capabilities into our information source management 
service. The federated search engine consults this service for the new 
information sources dynamically. 
 
4.2 LionShare and Limewire for P2P 
LionShare is a P2P network which primary goal is to facilitate the 
distribution of localized content found on the personal computers of 
educators and researchers not having an easy way to publish this 
content in popular learning object repositories or preferring to keep 
control over their resources. The LionShare P2P network now comes 
with a SQI to LionShare gateway. This SQI target allows users to treat 
the LionShare’s P2P network collectively as a distributed learning 
object repository. 
Our first KRSM client implementation was based on the use of the 
LionShare P2P client. After performing several tests we encounter that 
the full functionality of the LionShare client can only be achieved after 
installing two additional heavy servers – one for authentication, and 
another one for backing up all the shared files from the peers, which 
made the system very heavy and difficult to be connected with the 
TENCompetence infrastructure. In order to significantly improve 
performance of the client by only using its peer-to-peer functionality 
we decided to replace LionShare with Limewire (an open source P2P 
software based on the Gnutella protocol and implemented via Limewire 
communication libraries), and to integrate repositories search from 
LionShare into the new client as Limewire does not natively support 
useful repository search features from LionShare network. As a result, 
we use Limewire P2P client (for all peer-to-peer communications and 
services). We implemented repositories search functionality, based on 
the LionShare ECL gateway on top of the Limewire client, and 
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supplemented the search through the SQI-based search service, 
described previously. In such way we still are able to provide all useful 
functionalities available in the LionShare network, complementing 
them with additional peer-to-peer functionalities available from the 
Limewire network.  
 
 
4.3 ARIADNE 
ARIADNE infrastructure is a distributed library of digital, reusable 
educational components called the Knowledge Pool System (KPS) now 
actively used in both academic and corporate contexts. This ARIADNE 
KPS is a Learning Object Repository that offers a web service based 
API through which learning objects and their metadata can be 
transparently modified. The goal of having such an API is to enable 
loosely coupled integrations in third party applications such as VLE's, 
authoring tools or federated search engines. 
 
4.4 Taste 
Taste overview 
Taste is a flexible, fast collaborative filtering engine for Java. The 
engine takes users preferences for items and returns estimated 
preferences for other items. Taste provides a rich set of components 
from which you can construct a customized recommender system from 
a selection of algorithms. Taste is designed to be enterprise-ready; it’s 
designed for performance, scalability and flexibility. It supports a 
standard EJB interface for J2EE-based applications, but Taste is not 
just for Java; it can be run as an external server which exposes 
recommendation logic to your application via web services and http. 
 
In the following figure the Taste Implementation is depicted. 
Further technical details are available in ID5.5. 
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Figure 11 - Taste Implementation 
 
Use of the Taste service 
The servlet is available to http://taste.giuntilabs.com/taste/servlet. For 
use it, you need specify two parameters: userID and howMany. userID 
is identifier of the user we want know items that might be interested; 
howMany is the number of many item you want on result. 
It is also possible to specify a third  boolean parameter, debug, which 
is optional and used for obtaining a useful human-readable output. 
An example of request to the servlet is below: 
 
http://taste.giuntilabs.com/taste/servlet?userID=123&howMany=5[?d
ebug=true] 
 
The servlet response is a simple preference-item id list which could be 
consumed by a client application.  
 
 
4.5 Flickr 
Flickr Server implements a Proxy between the federation search in SQI 
and the native API of Flickr. The interface between the two API was 
made using a free implementation of the Flickr API (flickrj), by the 
other hand, to access to the flickr services a developer ID is needed. 
To request one in necessary to create a flick account and a key in 
http://www.flickr.com/services/api/keys /A full list of the features of 
the API is available in http://www.flickr.com/services/api/ . 
At this moment a running version of Flickr server is running in 
http://flickr.altransdb.com/sqiFlickrServer/services where are available 
all the methods implemented in the Server side. 
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4.6 YouTube 
Youtube Server implements a Proxy between the federation search in 
SQI and the native API of Youtube (http://www.youtube.com/dev). 
For Youtube services there does not exists a java implementation of 
the Youtube API, At this moment a small implementation of the API in 
java was developed for this project implementing the methods relative 
to the 'Video Viewing'(see below) to implement the SQI methods. To 
access the API a developer ID is required. To request one is necessary 
to have a Youtube account and request a key in 
http://www.youtube.com/my_profile_dev. 
 
For the time being, a running version of Youtube server is running in 
http://youtube.altransdb.com/sqiYoutubeServer/services where are available all 
the methods implemented in the Server side. 
 
4.7 eXact Lobster 
eXact Lobster is the online LCMS environment for distributed content 
authoring, sharing and reviewing activities. eXact Lobster embodies all 
collaborative workflow features such as content management, version 
control, sharing and peer reviewing and is the Digital Repository where 
authors can store, share and retrieve resources, Learning Objects and 
courses. Authors can access eXact Lobster via web browser to edit or 
assemble content through a user-friendly interface. No client 
application or additional plug-in is required for online content 
authoring. 
 
The main features of eXact Lobster are: 
• Online Learning Objects editing, packaging and indexing 
• Collaborative workflow management 
• Shared workspaces with task and milestones scheduling 
• Personal workspace for each author 
• Version control with update notification and version propagation 
• Centralized and distributed Application 
• Profile for multiple portal configuration 
• Localization Engine for rapid export translation-re-import of 
Learning Objects 
• Map and Taxonomy based content classification 
• Integration with 3rd party Open Source or Vendor Solutions 
 
The goal of this task is to integrate eXact Lobster to the 
TENCompetence Federation. 
To achieve this goal we need to develop the requested web services. 
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At the end of the integration what we have to expose as web service 
is: 
• Target Service (SQI) 
• Session Service (SQI) 
• Repository Manager Interface Service    (RMI) 
• Publishing Service (SPI) 
• Download Service (COI) 
 
Actually we have implemented Target Service and Session Service. 
The other services are under development. 
 
The Session Service supports  anonymous and authenticate services.  
The Target Service supports: 
• VSQL as query language 
• LOM as response type 
• Synchronous query mode. 
 
For the description of the methods refer to SQI specification 
documentation. 
 
4.8 eXact Packager search plugin 
eXact Packager is the module for creating, indexing and packaging 
content. 
By using eXact Packager it is possible to design interactive 
instructional content and develop the learning content elements 
(Learning Objects) forming the structure of a course. 
 
Thanks to the separation of the design phase from the delivery phase, 
Learning Objects can be readily adapted to a variety of learning 
requirements (PC, print, mobile device) by simply versioning the same 
Learning Objects in different ways. 
 
When integrated with eXact Lobster digital repository it gives support 
for collaborative authoring workflow including functionalities such as 
content management, publishing and retrieving. 
 
The main features of eXact Packager are: 
• SCORM (1.2 and 2004) content authoring 
• Templates, Wizards and WYSIWYG for rapid interactive content 
development 
• Learning Objects and Assessments templating technology 
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• Open Learning Object Modeling framework (easy-to-create 
templates) 
• Standard and proprietary course packaging formats 
• Indexing and classification of resources, Learning Objects and 
courses 
• Plug-ins for legacy content repurposing 
• Availability in online and/or offline authoring solutions. 
 
eXact Packager allows to develop plugin for external search and 
retrieving. 
This gives the author the possibilities to search resources, potentially, 
from anywhere in the web. 
For this reason we have developed a plugin to access TENCompetence 
federation the we are implementing in the WP5. 
 
eXact Packager is based on Microsoft technologies, for this reason the 
plugins was developed using Microsoft .NET 2.0 framework. 
This is a good example of interoperability between different platforms. 
 
The integration between a commercial product like eXact Packager and 
Open Initiative like TENCompetence or ARIADNE  is another important 
target we have reached with this component. 
 
The development process was divided in two steps.  
 
In the first phase we have developed a plugin able to interact with 
Repositories exposing  SQI interfaces. 
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Figure 12 - eXact Packager screenshot: search on Lobster and ARIADNE 
repositories 
 
Actually the plugin is able to easily integrate, modifying a simple 
configuration file, any repository exposing SQI interface with VSQL 
language, and supporting LOM as result type. 
At the moment it is possible to integrate only repositories that support 
synchronous queries. 
From the interface it is possible to select one or more repositories and 
make parallel queries. 
 
In the second step we have integrated the possibilities to access a 
federation based on RMI interfaces and SQI. 
Through this section of the interface is possible to query RMI to find 
available repositories in the federation. 
After this, it is possible to send a query to all the federation or only to 
some of the repositories. 
Even for the Federations it is possible to add others Federations that 
are using the same interfaces SQI and RMI simply by adding their 
information in the configuration file. 
Further technical information is available in ID5.5. 
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5 Conclusions & next steps 
 
Nowadays, learners require a more flexible approach for lifelong 
learning, making use of the large amount of knowledge resources 
available as well as collaborating with other users. We identified the 
requirements a knowledge resource sharing and management 
infrastructure should address in order to integrate heterogeneous 
information sources and provide homogeneous search and publishing 
services. KRSM middleware provides the basic backbone for a flexible 
and powerful environment in which learners can find, publish and use 
knowledge resources wherever they are stored. We make use of 
simple but flexible and powerful interfaces to provide services of our 
open source service oriented architecture. 
 
Although the results presented here are promising, there is still a lot of 
work to do. Further refinement and validation of the interfaces, as well 
as exploration of the new services must be performed. Furthermore all 
our work needs to be validated as part of the overall infrastructure for 
the competence development and lifelong learning. 
 
During the March 2007 WP5 focus meeting held in Sestri Levante, the 
findings of which are reported in part V, the joint work and analysis 
with WP3 representatives clarified  design and development guidelines. 
In particular, it was decided that WP5 will follow the TENC client 
communication architecture, where all current communications are 
client-server based, and all clients are supposed to store and use all 
the needed information from the databases available from the TENC 
server(s). As a result, the KRSM system will be significantly modified, 
since all pure P2P features will be removed. 
As a result of this change, all the information representing the links 
(i.e. connections) between the KRs will be stored in the central DB. 
Such information will be then be used for ‘discovering’ KRs (rather 
than simply searching for them), and for semantic analysis purposes. 
WP3 will provide other WPs with the APIs for accessing this central DB. 
Moreover, publishing and sharing resources will become one common 
function supported by saving the resources on a server, and providing 
more sophisticated access and filtering mechanisms. 
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1 Introduction 
 
This document presents the experimentation and evaluation plan of 
the knowledge resource sharing and management components. This 
plan will first guide the gap analysis to be performed on the first cycle 
KRSM releases. After that, the evaluation of the second cycle release 
will be performed between month 24 and month 28. The evaluation 
plan will be updated and upgraded according to the emerging needs 
that may occur during the project period lifespan. 
 
The outcome of these evaluations will be used for the improvement of 
the system and will be given as input to task 2 of WP5. 
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2 Methodology 
 
2.1 Objectives and scope 
The evaluation of a research project always raises many questions and 
challenges. 
 
A first set of questions is related to the objective of the evaluation. Is 
the evaluation conducted to guarantee that the resources have been 
properly utilized for what they were intended, or is the objective of the 
evaluation to provide the participants an assessment and some 
feedback that will help them to better pilot the project and, in 
particular, maximize the generation of value through this project?  
 
A second set of questions is related to the scope of the evaluation. Are 
we interested in assessing the process of advancement of the project 
or in evaluating the quality of the results that are generated by this 
project? Are we interested in evaluating the technical system (the 
demonstrator) that is being designed, or in the approach that this 
system is expected to validate? 
 
An additional set of questions has to do with carrying out the 
evaluation: What amount of resources should be dedicated to the 
evaluation of the project? How can we evaluate the effort, and, 
especially, decide how the evaluation resources are to be allocated? 
How should we direct the effort (prioritization)? How do we deal with 
all the risks associated with the evaluation and, in particular, the 
resistance of people and organizations to participate in an activity that 
consumes their time, and may threaten their position? 
 
The final set of questions is related to the analysis of the evaluation 
results and the use of the evaluation. How do we get the most out of 
this evaluation, identify the most significant results and learn from 
them? 
 
Answering all these questions is difficult, and is well beyond the scope 
of this document. 
 
Indeed, if the main focus of a research project should be the 
maximization of the effectiveness of the evaluation effort in the 
perspective of the value of the generated knowledge (value for the end 
user; novelty of the solution; capability to exploit this knowledge), a 
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project very rarely provides the time to evaluate all the potential 
impacts on the society of the knowledge that has been created. 
 
 
2.2 Evaluation Criteria 
The KRSM system should comply with the following software scope 
qualitative criteria: 
• Relevance: How relevant is the software for the further 
development of the domain? 
• Significance: How important is the problem addressed by the 
software for the domain? Does the software have a community 
of users? 
• Originality: Are the problems and approaches new? Is this a 
novel combination of existing techniques? 
 
The software quality of KRSM components should be evaluated using 
the ISO 9126 (ISO, 2004) quality attributes and guidelines as 
described in 2.3. 
 
The software coding quality should meet also a number of quality 
assurance criteria (code readable, code commented, code structured, 
etc.) as formulated in the TENCompetence Handbook. 
 
The evaluation should also consider: 
• the quantity and complexity of the system, identifying clearly 
new developments and re-usability of existing components;  
• the impact of the system (what is the added value, is it 
downloaded from the CVS from other users, what is their 
opinion, etc.); 
• the extent the KRSM components meet the functional 
requirements of the system. 
 
 
2.3 Which quality attributes will be tested 
ISO 9126 (ISO, 2004) gives guidelines and describes the quality 
attributes that could be used for the evaluation of a software product. 
The ISO 9126 model defines six product characteristics (see Figure 
21): 
• functionality; 
• reliability; 
• usability; 
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• efficiency; 
• maintainability; 
• portability. 
 
Figure 13 - ISO 9126:1991 
These six characteristics (attributes) are further subdivided into a 
number of sub-characteristics. Table 3 presents the quality attributes 
and their description. 
 
Quality 
attributes 
Description: the capability of the software product 
to… 
Functionality provide functions which meet stated and implied 
needs when the software is used under specified 
conditions. 
Suitability provide an appropriate set of functions for 
specified tasks and user objectives. 
Accuracy provide the correct or agreed results or effects 
with the needed degree of precision.  
Interoperability interact with one or more specified systems. 
Security protect information and data so that unauthorised 
persons or systems cannot read or modify them 
and authorised persons or systems are not denied 
access to them. 
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Functionality 
compliance 
adhere to standards, conventions or regulations 
in laws and similar prescriptions relating to 
functionality. 
Reliability maintain a specified level of performance when used 
under specified conditions. 
Maturity avoid failure as a result of faults in the software. 
Fault tolerance maintain a specified level of performance in cases 
of software faults or of infringement of its 
specified interface. 
Recoverability re-establish a specified level of performance and 
recover the data directly affected in the case of a 
failure. 
Reliability 
compliance 
adhere to standards, conventions or regulations 
relating to reliability. 
Usability be understood, learned, used and attractive 
to the user, when used under specified 
conditions. 
Understandability enable the user to understand whether the 
software is suitable, and how it can be used for 
particular tasks and conditions of use. 
Learnability enable the user to learn its application. 
Operability enable the user to operate and control it. 
Attractiveness be attractive to the user. 
Usability 
compliance 
adhere to standards, conventions, style guides or 
regulations relating to usability. 
Efficiency provide appropriate performance, relative to the 
amount of resources used, under stated conditions.  
Time behaviour provide appropriate response and processing 
times and throughput rates when performing its 
function, under stated conditions. 
Resource 
utilisation 
use appropriate amounts and types of resources 
when the software performs its function under 
stated conditions.  
Efficiency 
compliance 
adhere to standards or conventions relating to 
efficiency. 
Maintainability be modified. Modifications may include corrections, 
improvements or adaptation of the software to 
changes in environment, and in requirements and 
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functional specifications. 
Analysability be diagnosed for deficiencies or causes of failures 
in the software, or for the parts to be modified to 
be identified.  
Changeability enable a specified modification to be 
implemented. 
Stability avoid unexpected effects from modifications of 
the software. 
Testability enable modified software to be validated. 
Maintainability 
compliance 
adhere to standards or conventions relating to 
maintainability. 
Portability be transferred from one environment to another. 
Adaptability be adapted for different specified environments 
without applying actions or means other than 
those provided for this purpose for the software 
considered. 
Installability be installed in a specified environment. 
Co-existence co-exist with other independent software in a 
common environment sharing common resources. 
Replaceability be used in place of another specified software 
product for the same purpose in the same 
environment. 
Portability 
compliance 
adhere to standards or conventions relating to 
portability. 
Table 2 - ISO 9126 Quality Attributes 
 
Particular attention should be paid to the evaluation of the usability of 
KRSM components. 
 
ISO 9241-11 Guidance on Usability (ISO, 1998) further extends the 
definition of Software Usability. According to ISO 9241-11 (1998), 
usability is the “extent to which a product can be used by specified 
users to achieve specified goals with effectiveness, efficiency and 
satisfaction in a specified context of use.” 
Important aspects of this definition include: 
• “specified users”: It is important to note that when systems are 
being designed for usability, the first step should be identifying 
target user population. Usability is not an absolute term but, rather, 
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a relative one. A system can only be usable relative to the user 
population it serves. 
• “specified goals”: The functionality designed into a usable system 
will be relevant to its users. It is often the case that unnecessary or 
inappropriate functionality is incorporated into a system. This 
functionality can “clutter” the interface and make relevant 
functionality more difficult to access. On the other hand, a usable 
system presents its users with routes to achieve their goals in a 
clear fashion. 
• “effectiveness”: Effectiveness is the accuracy and completeness 
with which users achieve specified goals. For example, a software 
(SW) is effective if the users can complete tasks making a minimal 
amount of errors. 
• “efficiency”: Efficiency is the resources expended in relation to the 
accuracy and completeness with which users achieve specified 
goals. For example, a SW is efficient if the users are able to achieve 
their goals quickly (saving time) or cheaply (saving money). 
• “satisfaction”: Satisfaction is the freedom from discomfort and 
positive attitudes towards the use of the product. For example, a 
user is satisfied, if (s)he is able to achieve her/his own goals with a 
positive frame of mind. The user may also prefer one particular 
system to other systems. 
• “context of use”: The context of use constitutes the broader 
framework in which a product is operated. It concerns the system’s 
particular users, their tasks and the system’s broader environment 
of use. 
2.4 Types of Testing 
Testing can be done on a number of different levels: 
• unit/module test; 
• integration test; 
• functional test; 
• system test; 
• acceptance test. 
 
Unit test 
Unit testing searches for defects in, and verifies the functioning of, 
software (e.g. modules, programs, objects, classes, etc.) that are 
separately testable. 
Unit tests are typically done by programmers and not by testers, as it 
requires detailed knowledge of the internal program design and code. 
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The ideal situation is that another developer then the developer from 
the software runs the unit test. 
 
The purpose of unit testing is to verify that each individual component 
functions according to the technical specifications. Unit testing includes 
several subjects, namely: 
 Completeness of each unit 
 Correct processing by unit 
 Relation controls within the unit 
 Correct execution of each unit 
 Integrity of the database 
 Applying standards in case of error handling, logging and such 
 Menu structure, short keys 
 Screen navigation 
 Field controls, value ranges, maximal precision, field length 
 Mutation or non-mutation of the proper fields at the right time 
 Error handling 
 Association with next/previous unit 
 Performance of the (components of the) unit 
Integration test 
The purpose of integration testing is to verify if the interaction 
between the components of the system works correctly. There are 
several subjects to consider within integration testing: 
 Interfaces between units in an application 
 Complete processing chain 
 Relation controls within the system including several modules 
and/or in combination with the database 
Functional test 
Functional testing is based on analysis of the specification of the 
functionality of a component or system. 
 
Functional testing covers how well the system executes the functions it 
is supposed to execute—including user commands, data manipulation, 
searches and business processes, user screens, and integrations. 
Functional testing covers the obvious surface type of functions, as well 
as the back-end operations (such as security and how upgrades affect 
the system).  
System test 
System testing is the process of testing an integrated system to verify 
that it meets specified requirements. The system test can include: 
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• Usability testing; 
• Load/Stress testing; 
• Performance testing; 
• Security testing; 
• etc. 
 
Acceptance test 
Formal testing with respect to user needs, requirements, and business 
processes conducted to determine whether or not a system satisfies 
the acceptance criteria and to enable the user, customers or other 
authorized entity to determine whether or not to accept the system. 
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3 Evaluation of the KRSM system 
 
3.1 Objectives and scope 
Objectives 
The objectives of this evaluation plan are: 
1. To check the quantity and complexity of the system, identifying 
clearly new developments and re-usability of existing components;  
2. To check the quality of the software system (see 2.3);  
3. To check the impact of the system (what is the added value, is it 
downloaded from the CVS from other users, what is their opinion …)  
4. To check to what extent the KRSM components meet the functional 
requirements of the system. 
 
Scope 
Testing will be done on functional and system test level. The lower 
levels (unit testing and integration testing) are performed by the 
development team of the KRSM system during the development 
process, so these tests do not fall within the scope. This document 
focuses only on the system and functional level tests of the KRSM 
system. 
 
First, after the first prototype is developed, quality and quantity tests 
will be performed. Later on, after finishing the first release prototype, 
impact and functional testing will be performed. 
 
3.2 Test approach 
The approach and methodology for testing are following the 
recommendations given in TENCompetence D4.1 “Pilot evaluation 
plan”. The structure of the testing and evaluation plan is following the 
structure proposed in Appendix 4 of D4.1.  
 
Test design process steps 
The complete test design process consists of the following sub-steps: 
1. Collect the software documentation (preferably a functional 
design, if not available gather information from other sources 
(publications, working documents, forum info, own knowledge). 
2. Make a test plan. 
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3. Define the scope (e.g. only the calculating functions and not the 
personal administration will be tested and which test methods 
used, e.g. decision table). 
4. Determine clusters. 
5. Determine test conditions 
6. Determine test case(s) 
 
Test implementation process steps 
These are the practical steps in order to perform the testing in real 
settings. The following sub-steps are identified:  
7a. Organize the test environment. 
7b. Make documentation of the configuration of the test 
environment (to make the test repeatable). 
8. Execute the tests and record the results of each test. This also 
includes retesting fixed defects. 
9. Make a report of the test results (to report on the number of 
failed and passed tests). 
 
 
3.3 Evaluation Schedule 
 
Tasks Start Date End Date 
Quantity & Complexity 5.02.2007 25.02.2007 
Quality of the software 15.02.2007 10.03.2007 
Test Preparation   
Preparing Test Plan 01.09.2007 15.01.2007 
Design of Test Clusters, Conditions and 
Cases 
01.11.2007 15.01.2007 
Preparing Test Data 15.01.2007 20.02.2007 
Test Implementation   
Test Environment Setup 20.02.2007 05.03.2007 
Test Execution 05.03.2007 20.03.2007 
Evaluation Report 15.02.2007 31.03.2007 
Table 3 - Test Schedule 
 
 
3.4 Roles and Responsibilities 
We can identify the following roles within TENCompetence regarding 
testing: 
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 The test manager: the test manager is responsible for the 
testing within a project.  
 The test team leader: the daily management of a test project 
can be handed over to a test team leader. The final responsibility 
for the test remains, however, with the test manager. The role of 
the test team leader is similar to that of foreman in the test 
team, ensuring that everything is organized so that the team is 
able to carry out its work effectively. 
 The test analyst/executor: creates the test design and carries 
out the test cases. He will build up the test set based on the 
product risks and requirements pertaining to the information 
system. The test analyst should have knowledge about and 
experience in the domain area. 
 
The evaluation of the proof-of-concept version of KRSM that will focus 
only on the quantity and quality of the software system will be 
performed by experts - TENCompetence partners that are not involved 
in WP5. 
 
Test team involved with the evaluation of the KRSM system is the 
following: 
 
No Name Partner Responsibilities 
1 Ruud Lemmers LOGICACMG Evaluation of the 
quantity and 
complexity of the 
system 
Evaluation of the 
quality of the software 
2 Hubert Vogten OUNL Evaluation of the 
quantity and 
complexity of the 
system 
Evaluation of the 
quality of the software 
3 Scott Wilson University of 
Bolton 
Evaluation of the 
quantity and 
complexity of the 
system 
Evaluation of the 
quality of the software 
4 Krassen Stefanov Sofia 
University 
Functional testing 
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5 Michele Dicerto Giunti Labs Functional testing 
6 Gideon Zenz L3S Functional testing 
7 Naiara Sacristán Altran SDB Functional testing 
8 Alexander Grigorov Sofia 
University 
Functional testing 
9 Alexander Dimov Sofia 
University 
Functional testing 
Table 4 - Test Team 
 
 
3.5 Test Environment 
Test environment includes definition, organization and documentation 
of the hardware and software environment used for the experiments. 
This includes for example: 
• Server-side services (federated search, rating, integration of 
external services like Learn eXact, TASTE, Flickr and YouTube, 
Authorisation and Authentication, Publishing, Downloading, 
etc.) 
o Installation 
o Hardware 
o Systems 
o Capabilities 
• Client-side services (local search, share, create, store, GUI, 
etc.) 
o Installation (KRSM Client) 
o Hardware (processor: at least 2 MHz, Intel or AMD 
based; memory – 512 MB; HD – at least 100 MB free, 
connection to Internet) 
o Software (OS: Linux, MS Windows; JVM installed) 
The test environment should be documented, so the experiments could 
be repeated. 
 
The test environment should include a number of computers connected 
via KRSM P2P network. 
 
 
3.6 Evaluation of the Quantity and Complexity of the 
System 
The following questions should be answered in order to assess the 
quantity and complexity of the KRSM system: 
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• What existing knowledge resource sharing and management 
tools and components have been used (for example: LionShare 
P2P network, ARIADNE and DSpace repositories, Flickr, YouTube, 
etc.)? 
• Are these tools and components open source and what licenses 
do they have? 
• What is their functional description and technical characteristics? 
• What is the KRSM system architecture? 
• What are the new developments? 
• How many source code lines have been written? 
• How many and what Java modules, classes and interfaces have 
been developed? 
• What APIs have been specified and documented? 
• How are the KRSM components integrated? 
At the end the total Output points for the KRSM tool (according to the 
TENCompetence Handbook) should be calculated. 
 
 
3.7 Evaluation of the Quality of the Software 
For the evaluation of the quality of the software we have defined a 
general questionnaire given in Annex A-IV 1.1. It uses a 5 point Likert 
scale and is based on the guidelines and the quality attributes as 
described in ISO 9126 (ISO, 2004) (see 2.3). 
 
To assess the software coding quality we have defined a set of specific 
questions that need to be answered during the evaluation process. 
These questions are given in the questionnaire in Annex A-IV 1.2 and 
are following the quality assurance criteria as described in the 
TENCompetence Handbook. The criteria include: 
• Code readable 
• Code commented 
• Code structured 
• Code efficient 
• Testing 
• Deployment 
• API documentation available 
• Source code publicly available with archive facility 
• Licensed and download available. 
The results of the questionnaire should be described and analysed in 
the Quality report, and used for the further improvement of the KRSM 
tool. 
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3.8 Design of Test Clusters, Conditions and Cases 
This kind of testing is intended to show how KRSM tool is fulfilling the 
identified user requirements, according to the scenarios and Use Case 
description described.  
 
For the design of test clusters, conditions and cases we are using the 
methodology described in TENCompetence D4.1 “Pilot evaluation plan” 
and briefly presented below. 
 
Each test level can be divided into four stages: Preparation, Analysis, 
Navigation (optional, used for automatic testing) and Execution. 
 
At each stage of test development, the question is: what should be 
tested and how do we know if the test is reliable enough? Each test 
can be divided into logical blocks, or 'Test Clusters' in order to achieve 
a greater degree of reliability. These Test Clusters give the tests a 
logical structure. Next, a number of Test Conditions are defined within 
each Test Cluster. These are elaborated into concrete Test Lines (also 
called Test Cases), which form the transition into the testing itself. The 
clarity, which this testing structure produces, improves the ease of 
maintenance and reuse of the test products. 
 
The TestFrame (the LogicaCMG method) Excel sheets can be used as 
templates for the description of Test Clusters, Test Conditions and Test 
Cases. These templates are given in Annex A-IV 1.3. 
 
The Test cases are derived from the WP5 scenarios and Use Case 
description. They are grouped in 4 Test Clusters: ‘Authoring’, 
‘Sharing’, ‘Storing’ and ‘Access and Usage’ that correspond to the 
main components of the KRSM system.  
 
The following Test clusters, conditions and cases are designed for the 
evaluation of the KRSM system: 
Cluster 001: Authoring 
Test Condition 001C1: Create a knowledge resource 
Test Case 001C1T1: Create a knowledge resource with a 
resource editor / authoring tool 
Test Case 001C1T2: Create a knowledge resource via 
resource format selection (ordinary flow) 
Test Case 001C1T3: Create a knowledge resource via 
resource format selection (exception 1) 
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Test Case 001C1T4: Create a knowledge resource via 
resource format selection (exception 2) 
Test Case 001C1T5: Create a knowledge resource via 
resource format selection (exception 3) 
Test Case 001C1T6: Create a knowledge resource via 
resource format selection (exception 4) 
Test Case 001C1T7: Create a knowledge resource via 
resource format selection (exception 5) 
Test Condition 001C2: Delete of a knowledge resource 
Test Case 001C2T1: Delete of a knowledge resource 
Cluster 002: Sharing 
Test Condition 002C1: Share a knowledge resource 
Test Condition 002C1T1: Share a knowledge resource by 
setting the permission parameters 
Test Condition 002C1T2: Share a knowledge resource by 
setting the access parameters (ordinary flow) 
Test Condition 002C1T3: Share a knowledge resource by 
setting the access parameters (exception 1) 
Cluster 003: Storing 
Test Condition 003C1: Store a knowledge resource 
Test Case 003C1T1: Store a knowledge resource (ordinary 
flow) 
Test Case 003C1T2: Store a knowledge resource (exception 
1) 
Test Case 003C1T3: Store a knowledge resource (exception 
2) 
Test Case 003C1T4: Store a knowledge resource (exception 
3) 
Test Condition 003C2: Add a new repository 
Test Case 003C2T1: Add a new repository 
Cluster 004: Access and Usage 
Test Condition 004C1: Browse resources 
Test Case 004C1T1: Browse resources (ordinary flow) 
Test Case 004C1T2: Browse resources (exception 1) 
Test Condition 004C2: Search resources 
Test Case 004C2T1: Search resources 
Test Case 004C2T2: Search resources (exception 1) 
Test Case 004C2T3: Search resources (exception 2) 
Test Condition 004C3: Access (retrieve) a resource 
Test Case 004C3T1: Access (retrieve) a resource  
Test Condition 004C4: Rate a quality of a resource 
Test Case 004C4T1: Rate a quality of a resource 
 
 
Report with summary of WP5 outputs and a 
roadmap for knowledge resource sharing & 
management RTD 
 
TENCompetence – IST-2005-027087 Page 89 / 248 
 
The descriptions of the test cases are given in Annex A-IV 1.4. The 
test cases are designed for the functional test of the KRSM system but 
can be used also for making test scenarios for the other planned 
experiments. 
 
 
3.9 Test Execution 
The execution of the tests will be performed by a number of test 
analysts/executors following the test cases given in Annex A-IV 1.4. 
During the testing the test executors should carefully record all test 
results, errors, problems and observations. 
 
The test executors should answer the questions described in 3.6 in 
order to evaluate the quantity and the complexity of the software. For 
the evaluation of the quality of the software they should also review 
the source code and the documentation and fill in the questionnaires 
given in Annex A-IV 1.1 and 1.2. 
 
After the test completion the test executors should also fill in the KRSM 
Functionality Questionnaire given in Annex A-IV 1.5 by indicating the 
implementation state for each functionality (e.g. fully implemented, 
implemented but needs improvement, partially implemented, not 
implemented) and give some comments, suggestions or observations. 
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4 Evaluation report 
 
The preliminary version of the evaluation report is presented in the 
Internal Deliverable ID5.9. Please refer to it for the details. It is based 
mainly on the results of the Functional testing of the KRSM system 
since the evaluation of the quantity and quality of the software is still 
going on. When the evaluation is completed the final Evaluation Report 
will be delivered as an update of ID5.9. 
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5 Results and conclusions 
 
The experiments and tests with the KRSM client showed that not many 
useful resources can be found using search in repositories and P2P 
networks. These results, the discussions at the last WP5 meeting in 
Giunti and the comments from WP3 led to some changes and 
improvements of the architecture of the KRSM system: 
 
• Drop the  use of Limewire (or any other P2P client), and re-
design the KRSM client in order to use the current TENC client. 
• As a consequence, store all shared personal resources on the 
server. 
• There will be no direct peer-to-peer communications; 
• Searching should be improved to include more Web 2.0 
components and Web resources. 
• Use of taxonomies to classify knowledge resources. 
• Fixing a Metadata standard for knowledge resource descriptions 
and using this standard in our re-designed search. 
 
In addition, some work has to be done in order to proceed through the 
next version of the KRSM system: 
 
• Complete the evaluation of the quantity and complexity of the 
system, and the evaluation of the quality of the software. 
 
• New functional testing should be performed after fixing the 
errors and implementing the suggested improvements of the 
KRSM system. 
 
• New and complete Evaluation report has to be written, including 
and analyzing the results from the previous steps. 
 
• New and updated Evaluation Plan should be written, in order to 
conform to the changed Use Case description, to the new KRSM 
system functionality, and for the evaluation of the second cycle 
KRSM prototype. 
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1 Introduction 
 
This chapter reports the future perspective of WP5 as currently 
devised. It relies on the Internal Deliverable ID5.2 which collects what 
can be certainly considered the richest part of the WP5 research work. 
R&D Roadmap detailed in ID5.2 stems from the initial State-of-the-Art 
input developed in order to set the common base ground for the WP5 
partners and the consortium (see the Annexes for the most relevant 
subject considered), and it has been fed mainly by the research work 
on models and methods run in WP5 task 4 of the project first cycle 
(see in D5.1) and by the outcome of a cooperative work performed in 
a focus meeting among WP5 partners, the TENC Vision Group and 
representatives from WP3 (Technical Design & Implementation of the 
Integrated System) as here described in §3. All in all provides the 
drivers for the WP5 R&D efforts in the second cycle (and afterwards). 
Please note that overall WP5 outcomes are reported in D5.1 
deliverable and that the implementation of the R&D Roadmap here 
provided will be reported in deliverable D5.2 that will collect 
intermediate results in the internal deliverable ID5.3 to ID5.10, see 
(TENC staff, 2007)15. 
Here the main results are reported. Please refer to the ID5.2 for the 
detailed description. 
 
R&D Roadmap: DIP-1 vs. DIP-2 
The main difference between DIP-1 (TENC staff, 2005) and DIP-2 
(TENC staff, 2007) emerges at first sight while considering the order 
tasks are detailed within. In fact, in a sort of top down representation, 
one can see outcomes from task 1 feeding the tasks following (i.e. 
task 2, task3…). According to this pattern, it is apparent a different 
perspective in carrying out and in prioritising WP5 activities in DIP-1 
and DIP-2. Hence, in the first project phase (DIP-1) the first task, 
pretty technical, had to provide the basic infrastructure, in terms of 
digital accessible repositories and services, as proof-of-concept of the 
knowledge resources sharing and management; then, running in 
parallel, the liaison-related activities, the experimentation and, lastly, 
the research followed. On the contrary, DIP-2 puts on the top (and in 
the main focus) the research work, and then the technical 
development and the experimentation. 
                                                 
15 TENC staff (2007). TENCompetence – Building the European Network for Lifelong 
Competence Development. Detailed Implementation Plan month 13-30. 
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The different scope and point-of-view was apparent and, along with 
the research work on methods and models described in Part I and 
performed at DIP-1 task 5.4 level, drove the discussion of the WP5 
focus meeting that was organised among WP5 partners, TENC Vision 
Group and WP3 representatives at Giunti Labs premises around mid-
March 2007. 
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2 Results & conclusions 
 
2.1 The updated R&D roadmap 
The R&D agenda of WP5 in terms of research subjects and of 
accompanying issues for the second and the third project cycle is drive 
by: 
1. The change in approaching the seek of KRs, that is, from the 
(traditional) search, based on standard and extensive use of 
interfaces with digital repositories, towards to the combination 
with metadata possibly extracted from the discovery of KRs and 
identification / detection of the connections that may link KRs 
one another. The intrinsic semantic value of the connections 
provides users with richer information than just the bare items 
sought. This will be the main focus of R&D work in the next 
project cycles. 
2. the combined introduction of collaboration and KRs creation in 
terms of collaboration cost reduction for the last phase of the 
project that will address the use and reuse of KRs as well as 
their customisation. In particular, it will be interesting to 
investigate how to establish the group of authors that 
collaboratively work on a subject and on a (set of) KR(s) as well 
as how to optimise the de-contextualisation and re-
contextualisation efforts to be spent in repurposing KRs, or part 
of them. 
The actual outcomes that are expected by the implementation of such 
roadmap will be clear after the new round of scenarios and Use Case 
descriptions identification and definition that will start after the 
conclusion of the first project cycle. From that analysis not only ‘what’ 
has to be ‘discovered’ but also ‘how’ to do it will be understood. KRSM 
v2.0 system design and development will be affected accordingly, too. 
Therefore, at month 30 the new KRSM system will offer users at least 
some of the new semantically enriched functionalities and services that 
are intrinsic to the objectives mentioned above. 
 
2.1.1 Actions list 
From a practical point of view the changed perspective has a certain 
impact on WP5 activities breakdown. In fact, and first of all, the 
scenarios and Use Case descriptions related to the KRSM system will 
be revised and updated accordingly. They will be used for designing 
and developing the new version of the KRSM system on the one hand, 
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and for modelling the relation between the KRSM system and the 
Personal Competence Manager (PCM), that is the final and overall 
TENC infrastructure, on the other hand. 
Next, we have to rework the KRSM system architecture, in order to fit 
it to the current TENCompetence infrastructure, moving from pure P2P 
communications to client-server based communication model. This will 
have significant impact on both the KRSM client, as well as on some of 
our services already developed. We will need to re-design our client 
tool and adapt and extend existing services to allow for their 
integration into the new architecture. 
But we also need to design and implement new services and 
functionalities as well. In particular, the most WEB 2.0-related issues, 
such as social bookmarking, folksonomies, cloud tagging (where not 
only the owner of a KR is allowed to tag it but also other users), 
collaborative editors, e.g. Google Docs, wikis, forums, personal and 
automatic annotation, will be addressed. Other items to be 
investigated are related to the ways of setting up a group of 
collaborators on a specific subject as well as the use of logs and of 
communication tools output for tracking users’ interests and KRs use. 
However, as already pointed out, and in relation with the PCM 
development, efforts will be devoted to the integration of the 
collaboration services with the authoring tools. This will be done on the 
basis of the enhancement of the Knowledge Resources Taxonomy, and 
its integration in both the KRSM client as well as in the 
TENCompetence server(s), and its joint use and re-use with other 
TENCompetence tools and services, developed by other WPs. 
 
2.1.2 Short term view 
The kind of investigation mentioned above will guide the research work 
from the second cycle of the project on. The following more specific 
activities will be needed at first place:  
• Completely new GUI component have to be developed as an 
Eclipse plug-in 
• New Publishing and Sharing services have to be developed, 
adopting the centralized TENCompetence server(s) approach, 
using centralized DB 
• Searching functionality needs to be changed and improved. 
However, and in the meanwhile, some other activities have to be 
performed in order to complement the current version of the KRSM 
system and setting the ground of the future work. 
In particular, (1) the integration of the Google search engine, since it 
is the most effective and popular, will be further investigated and 
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implemented provided that it will be possible in terms of licensing, (2) 
a wider integration of the Taste recommending system, already used 
in the KRSM system, and that will be fed by the rating services in 
order to be more effective, (3) the integration of the DSpace digital 
repository, in order to accomplish one of the objectives of the project 
first cycle, (4) finalizing implementation of the services for 
downloading (i.e. get) , publishing (i.e. post) and metadata handling 
(e.g. update, delete) on the Ariadne and Lobster repositories, and (5) 
the integration of the adopted solution for the user’s Authentication 
and Authorisation as will be defined by WP3. 
 
 
Report with summary of WP5 outputs and a 
roadmap for knowledge resource sharing & 
management RTD 
 
TENCompetence – IST-2005-027087 Page 98 / 248 
 
Summary 
 
All the relevant outcomes of the WP5 work performed in the first 
project cycle have been detailed in the current document provided with 
the accompanying internal deliverables on R&D Roadmap and 
Evaluation Plan and results. In particular, what clearly emerges is the 
close cooperation of this WP with the rest of the project, since all the 
efforts have been addressed to meet the general expectation in terms 
of KRs handling and of promoting their use, re-use, exchange and 
sharing. 
For this reason, a proof-of-concept KRSM standalone system has been 
designed and developed and research work has been performed in 
order to set the ground for identifying the main drivers that can 
support the “ubiquitous and lifelong adapted access to facilities that 
support the creation, storage, use and exchange of formal and 
informal knowledge and learning resources” (TENC staff, 2005) and, in 
particular, the personal competences development, from the 
perspective of the general concept of knowledge resources rather than 
the specific learning ones. 
The initial WP5 approach, described in DIP-1 (TENC staff, 2005), was 
more technology oriented, while the specificity of the personal 
competence development was not fully addressed. Therefore, and 
according to the overall development, WP5 changed its focus and 
point-of-view as far as the main subject of R&D research is concerned. 
The new focus shifted from infrastructural basic requirements to more 
specific knowledge management and WEB 2.0 issues. So that the KRs 
retrieving is no longer linked to the bare ‘search’ concept only, but has 
been enriched with a strong ‘semantic’ flavour as attention is paid in 
harvesting and analysing the connections among KRs, their use and 
related user’s behaviour etc. 
This new ‘discovery’-oriented approach is completely in line with 
fostering the collaboration between users and the ‘intelligent’ use (and 
re-use, exchange and sharing) of the KRs, that could have been 
apparently at risk after WP3 decision of adopting the client-server 
pattern that somehow drops off the role covered by P2P in the KRSM 
architecture. 
The ‘intelligence’ mentioned above is in relation with the minimisation 
of the efforts required for repurposing a KR or a part of it from a 
specific context into a new one. This demanding objective will guide 
WP5 R&D research in the last phase of the project lifespan. 
Of course, several issues will arise and have to be addressed. In 
particular, KRs handling and exchange bring IPRs and licensing 
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problems that will be better met at project general level. The same 
applies for the privacy of the users once their logs are ‘investigated’ in 
order to drive rating and recommending facilities in the TENC clients. 
It is also likely that in order to maintain full grasp with project 
evolution other WP5 focus meetings, as the one organised in March 
2007, will be organised in the following project cycles on regular basis 
or at need. 
All in all, WP5 outcomes are consistent with the WP and project 
objectives and able to provide valuable insight and input to the overall 
project and specific WPs. 
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People don’t always ‘know what 
they know’, and the company 
tries to tap into that tacit 
knowledge – that’s where the 
real gems tend to come out-  
Brad Vigers, Senior Member 
Shell Ep  
1 Knowledge Management Best Practices 
 
In this section, we describe a number of current knowledge 
management practices, from which we may draw insights for the 
design and implementation of the TENCompetence framework. For 
each example, we provide a short description of the objective of the 
knowledge management system, as well as a list of key features. 
 
1.1 SHELL– Building natural communities around 
storytelling and internal consultancy 
At Shell International Exploration and Production (Shell EP), knowledge 
management is addressed from three angles – people, process and 
technology, or tools, in order to 
respond to pressures to be more 
efficient, flexible to change, adaptive 
and to find new ways of working. 
 
Brad Vigers, senior member of the 
team, doesn’t believe in establishing 
databases to capture explicit 
knowledge. Rather, the focus should 
be on the exchange in tacit knowledge.  
 
Shell EP has implemented a number of practices to facilitate such 
knowledge sharing, and especially the exchange of know how, within 
the company. 
 
• Building natural communities- about 250 professional experts, 
or internal consultants around the world are asked to devote their 
time to helping colleagues throughout the entire group with specific 
problems, by personal visits and/or electronically.  
• Storytelling- in the form of customer magazines, which serve to 
disseminate anecdotal and personal information and experiences to 
a wider audience.  According to Vigers, ‘the power of a good story, 
well told, can inspire innovation, personal challenge and 
professional breakthrough. Stories can encourage us to change, to 
think outside the box, to seek the aid of others.’ 
• Setting up intranet-based chat rooms- these informal places for 
conversation and information exchange is extensively used by 
15,000 technical professionals worldwide. Between 200 and 300 
questions and answers are posted daily on 12 networks aimed at 
different interest areas or communities of practice.   
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There are basically two kinds of 
knowledge – know-how that’s inside 
people’s heads, and information that is 
explicitly stated. ‘You have to connect 
people with other people, to allow them 
to share their experiences through 
internal training, intranet and meetings. 
And you have to connect people with 
information.’ 
Gerard Schram, SKF Knowledge 
Manager 
 
Link:  
http://www.ecuinternational.com/ihc/articles/whc005_034.htm  
Developing consultancy skills for experienced HR specialists at Shell 
People Services: 
http://emeraldinsight.com/Insight/ViewContentServlet?Filename=Publi
shed/EmeraldFullTextArticle/Articles/0440110110.html 
 
 
1.2 SKF– Knowledge Web Portal 
The SKF Group is the leading global supplier of products, solutions and 
services.  One of the challenges is to provide innovative solutions and 
services and to make their knowledge workers as productive as 
possible to this end. 
 
According to Gerard Schram, knowledge manager at SKF’s business 
unit @ptitude, a technology venture within the SKF Service Division, 
the goals of knowledge management are to acquire new knowledge, to 
retain it within a company and to translate it into an innovative and 
useful product or service. 
 
One of the major challenges to this is getting people to share 
knowledge, and part of the knowledge management strategy requires 
the removal of barriers as well as identifying people who are willing to 
share their knowledge. 
 
In terms of practices and processes implemented at SKF, a number of 
them may be mentioned: 
 
• Creating a web portal 
@ptitudeXchange- where 
customers can access 
documents, white papers, 
interactive services, 
tutorials, etc, exchange 
resources as well as use 
the web-enabled expert 
systems. 
• Streamlining processes 
and document- these 
include making available 
R&D reports,  
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• People to people connection- in the form of a searchable list of 
competencies, experiences and profiles for all employees. 
 
 
Link:  
http://www.ecuinternational.com/ihc/articles/whc005_034.htm  
SKF Web Portal: 
http://www.skf.com/portal/skf/home/aptitudexchange 
 
 
1.3 Knowledge Management embedded into the 
culture @ Toyota 
Toyota is the second largest car manufacturer in the world by volume 
and a three-time winner of the MAKE (Most Admired Knowledge 
Enterprise) award. The award is given to organizations which “leverage 
new as well as existing enterprise knowledge to deliver superior 
performance in the areas of innovation and product development, 
operational effectiveness and excellence in products and services” 
(2003 MAKE STUDY).  
 
Rather than implemented as an independent effort, Toyota's 
Knowledge Management practices are recognized as unique because 
they are embedded in its working culture. This is evident in the variety 
of institutes and knowledge management initiatives set up to train and 
transfer knowledge and skills among its employees: 
• Toyota University, for just in time and learner centered e-
learning , focusing on soft skills.  Some highlights includes an 
anytime electronic learning tool, an on-demand tutor, hands-on 
simulation-based skills development, assessment modules and 
outsourced content library 
(http://www.learningcircuits.org/2005/mar2005/kelly.htm)  
• Toyota Institute Global Learning Center, to educate 
managers worldwide through “The Toyota Way” 
• Production Centre (GPC)- to train experts to support 
production sites worldwide. “ Key to this effort is the wholesale 
conversion of implicit knowledge into explicit standardized 
knowledge’ in the form of visual manuals to communicate best 
practices. Furthermore, the transfer of best practices is 
accompanied by standardized work to acquire skills, action 
training as well as image training 
(http://www.toyotageorgetown.com/gpc.asp). 
• Toyota Global Knowledge Centre- to share company 
philosophy, values, and knowledge in sales and marketing. 
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Other notable practices include its focus on continuous, incremental 
learning and change with the Kaizen method 
(http://www.valuebasedmanagement.net/methods_kaizen.html) and 
its employee suggestion system that received approximately one 
million ideas a year out of which about 90% were successfully 
implemented. Also, in order to make KM more explicit, Toyota's 
management philosophy based on "The Toyota Way" was documented 
in 2001. 
 
 
Link:  
Knowledge management practices at Toyota: 
http://www.icmr.icfai.org/casestudies/catalogue/IT%20and%20Syste
ms/ITSY048.htm 
 
 
1.4 Cisco’s Knowledge Portal 
Cisco’s knowledge portal 
(http://www.cisco.com/en/US/support/index.html) was created to 
provide its service and support managers with a single source for 
learning, performance support, and to meet ongoing knowledge 
sharing needs. 
 
The objective was to provide its more than 40,000 employees 
worldwide with quick and easy access to information, as well as to 
harness and leverage the large body of expertise.  More specifically, 
the three key objectives of their KM initiative were to 
(http://www.learningcircuits.org/2002/may2002/schneble.html) : 
• Minimize time-to-proficiency. Orient new employees within 
90 days of hire date by providing just enough of the right 
information about Cisco, the employee’s role in order for him or 
her to become productive as soon as possible. 
• Maximize performance and sharing of knowledge assets. 
Provide information specific to the employee’s role, such as 
relevant best practices, goal setting, and advice on when and 
how to engage other departments within Cisco. 
• Foster ongoing learning and communication. Facilitate the 
sharing information and experiences with other team members 
across distributed networks. 
 
More concretely, under their training and certification service, a 
number of e-learning/course components are offered:  
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• Cisco Learning Connection- which provides anytime access to 
training 
• Information about training courses; certifications; self-study 
options 
• Skills/certification assessment  
• Learning Maps- to give users the recommended learning path 
and sequence of courses needed to achieve specific goals 
 
Another service of note is the Networking Professionals Connection 
(NetPro), a gathering place for professionals to share questions, 
suggestions, and information about networking solutions, products, 
and technologies. Additionally it provides a variety of online training 
and certification courses for its employees.  
 
Key community/social components include:  
• Topic-based forums 
• Opportunities to enter into a discussion with an expert 
• Webcasts- live events featuring technical presentations and the 
opportunity for viewers to have their questions answered online. 
• Member product reviews to assist other members with decision 
making 
 
Link:  
Cisco NetPro 
http://forums.cisco.com/eforum/servlet/NetProf?page=main 
 
 
1.5 Knowledge Management Initiatives @ Ericsson 
One of Ericsson’s defining features is its decentralized organizational 
structure, which results in different units operating fairly 
autonomously. The result is a more localized approach to KM. 
 
Owing to this structure, many of the KM initiatives implemented 
throughout the organization are localized and emerge from a bottom-
up approach. These include competence management, talent 
management, recruiting and university management. However, 
despite the diversity of initiatives in place, all of them are oriented 
around two central themes: information sharing and virtual community 
building. 
 
In particular, competence management involves establishing strategic 
(long term) and critical (short term) competence needs. 
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Implementation of KM takes the form of a web based and intranet that 
includes: 
• Knowledge networking between geographically dispersed 
corporate offices (extra incentive-home PC at a very reduced 
price) 
• Overview of where the competence in different areas can be 
found 
• Providing learning resources for a number of possible users using 
discussion groups and forums 
• Enable employees to quickly and easily find learning and 
information resources for improving their competence and make 
it easy and desirable for potential content providers to make 
known the availability of their resources or expertise 
• On-line tool for systematizing strategic competence areas of 
consultants 
• Re-using experiences and adding value to organizational and 
structural capital 
• Web-based tools may become support structures for more 
personalized competence programs and social networks and 
together these components may combine to create longitudinal 
feedback, continuity and eventually a learning organization 
 
Link: 
Knowledge and Competence Management at Ericsson: Decentralization 
and Organizational Fit  
http://www.viktoria.se/results/result_files/132.pdf 
 
 
1.6 Learning and Competence Management @ IBM 
In order to address its learning needs and to maximize business value, 
IBM implemented a number of initiatives to enable employees to make 
effective development choices, maximize their learning time and 
achieve their business goals. These include: 
 
• Foundational competences for employee development- 
Developing core and job-specific competencies and skills in 
five sectors sales, leadership and management, employee 
development, IT training and training. 
o Core competencies are those fundamental behaviours that 
every IBM professional needs to achieve.  
o Job-related competencies are those behaviours required 
for employees to excel at their jobs.  
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• Learners must be empowered to 
shape, rather than just passively 
receive their learning experiences 
• Opportunities to learn must become 
embedded in process workflows, 
enabling learning while doing 
• The focus of learning must extend 
beyond learners as individuals to 
include learners as teams and 
organizations 
• Learning must become a key vehicle 
to enhance relationships across the 
enterprise and its entire value chain. 
IBM Vision for Learning, 2004 
• Implementing a blended learning system that combines Web-
based, interactive, collaborative and face-to-face learning, as 
well as building one learning experience on top of others for 
seamless and progressive/reinforced learning. Four approaches 
are identified:  
o Learning from information 
o Learning from interactions, simulations or games 
o Collaborative learning 
o Classroom-based learning 
• “On-boarding” and assimilation of new employees. A new 
employee learning program designed to connect new hire with 
existing staff, focusing on interaction and networking rather than 
the transfer of information. 
• Individual development planning. Providing individualized 
learning activities as part of the Individual Development Planning 
Program, in which employees define their goals and receive a 
variety of support in planning how to achieve their career 
objectives. These include: manager-employee discussions on 
learning activities, web-based instruction and information, 
computer-based 
training, mentoring 
opportunities, 
shadowing activities 
to learn about 
different roles and 
business areas and 
team-based activities 
to gain insights from 
collaboration. 
Employees can also 
access a web-based 
personal skills 
assessment tool that 
provides a benchmark 
of what skills and skill 
levels they should have for their current and future positions. 
• IBM Intranet- A repository to provide critical information to its 
employees. The intranet includes news alert, customized 
information, update on changes and developments in the field, 
online expert networks to share insights and best practices, and 
virtual collaboration space for working on common projects. 
• Partnerworld Initiative- A training and certification initiative 
for a network of 90,000 partners to develop skills and business 
plans. Included in this initiative are skills profiles to for skills 
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assessment and the development competence maps and 
individual skill plans.  
 
 
Link: 
IBM’s Learning Transformation Story: https://www-
304.ibm.com/jct03001c/services/learning/solutions/pdfs/learning_tr
ansformation.pdf 
 
 
1.7 Building Knowledge Networks @ Siemens 
ShareNet 
Siemens’ ShareNet is an innovative knowledge management system 
that attempts to capture the knowledge and experience of Siemens' 
many dispersed sales and global marketing units.  
 
ShareNet’s objective is to centralized flows of information into globally 
networked flows of information. This is accomplished through 
connecting local efforts to facilitate cooperative global learning, reuse 
of best practices and the creation of global competencies. 
 
The knowledge sharing system connects 17,000 sales and marketing 
employees in order to tap into the experience of teams worldwide. The 
system supports global co-operation and human networks and 
provides quick help for employees throughout the organization. It 
consists of 12 distinct communities, each of which requiring separate 
membership registration. Restrictive membership helps legitimize each 
community and builds trust and a sense of security for members. 
 
As a means to guarantee the quality and reusability of contributions 
made, peer rating was implemented as part of the ShareNet incentive 
system. This system works like a frequent flyer system where users 
earn “shares” for contributions (knowledge/experiences logged) and 
feedback (feedback about reuse of knowledge/experiences). 
Accumulated shares could then be redeemed for tangible rewards like 
cell phones, portable computers, training or international trips.  
 
Additional, less material, more intrinsically-driven incentives to 
participate and contribute to the knowledge space include: giving 
knowledge in exchange for receiving other knowledge; being part of a 
global community; pride in excellence; demonstrating expert status;, 
the possibility to learn about new technologies and practices. 
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Link: 
Maccormack, A. (2002). Siemans ShareNet: Building a Knowledge 
Network http://dollar.biz.uiowa.edu/~bradshaw/Courses/6k234/05-
KnowledgeCodification/siemensShareNet.pdf 
 
 
1.8 Brint: Virtual knowledge creating community 
The KM initiatives that have been described thus far involve practices 
implemented within an organization. In contrast, Brint is an open 
source community that brings together people from business 
technology management and knowledge management research and 
practices worldwide. 
Functioning as a virtual community of practice, the knowledge portals 
contains a wealth of information related to knowledge management 
and KM solutions. One of its distinguishing features is that it serves as 
a trusted resource for many practitioners who not only draw 
references from the site, but also actively contribute to it. Interesting 
to explore would be the mechanisms that motivate people to 
autonomously contribute and participate in the space without any 
external, organizational inducement.  
Key popular services include: 
• A knowledge portal for retrieving, exploring, scanning and 
archiving documents and other resources 
• A knowledge map organizing information around major themes 
related to three generations of KM systems. 
• A knowledge network, providing access to online discussions 
and access to expertise. 
• Language translator, for translating text into one of 5 
languages. 
 
Link: 
http://www.brint.org/  
 
 
1.9 Self-moderating knowledge community @ 
Knowledge Board 
Knowledge Board is a self-moderating virtual community collaborating 
on subjects around Knowledge Management and Innovation.  
 
Much more user friendly than Brint, its interface includes a number of 
navigational functionalities that facilitate easier access to information 
and social resources. These include:  
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• A Knowledge Bank containing a variety of resources and 
classified as such (Bibliography, Journals, Books, News, Articles) 
• A KM networks database allowing people to search for other 
people of similar or targeted interests 
• A Membership Directory to identify members by interest or topic 
areas 
• Spaces or “Incubators” for collaborative working groups 
• Individual profiles and interest specification (+ matching to 
relevant content) 
• Discussion forums  
• Navigational aids such as “Latest articles and comments”, “Latest 
members”, “Number of hits for each document, forum, etc,”, 
“number of comments” within the different forum discussions (to 
visualize level of activity) 
• Discourse building through the possibility to add comments to a 
resources/document 
• List of related resources 
• List of events, both online and face to face 
 
Like Brint, Knowledge Board is part of the group of self-organizing 
virtual knowledge communities that are created and sustained based 
on shared interests. In particular, they can offer insights to the 
dynamics underlying motivation to enter, participate, contribute and to 
innovate within the knowledge space. 
 
Link: 
http://www.knowledgeboard.com/  
 
 
1.10 Personal learning space and social networking @ 
Elgg 
Elgg is a learner-centred web space with the goal of connecting 
learners, instructors and resources creating communities of learning. 
Within this virtual space, individuals can create a weblog, journal, 
store files like photos and Word documents, communities, social 
networks. It is built off social networking software designed to allow 
users to build their own learning space and identities.  More 
specifically, it incorporates many of the common social (Web 2.0) tools 
currently available such as blogs, tags, profiles, social networking, 
creating communities, pod-casting, uploading and publishing content 
and customization. 
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“Where Elgg differs from a regular weblog or a commercial social 
network (such as MySpace) is the degree of control each user is 
given over who can access their content. Each profile item, blog post, 
or uploaded file can be assigned its own access restrictions - from fully 
public, to only readable by a particular group or individual” (O’Hear, 
2006) 
 
 
 
Figure 14 - Integrated components within Elgg Personal Learning Landscape 
http://tesl-ej.org/ej34/m1.html 
 
Links:  
Elgg http://elgg.org/ 
What is Elff? http://www.readwriteweb.com/archives/elgg.php 
Elgg, A personal learning landscape http://tesl-ej.org/ej34/m1.html  
 
 
1.11 Summary of knowledge management best 
practices 
The review of the KM practices clearly indicates the wide variety of 
initiatives currently in place. Furthermore, it is difficult to provide a 
clear set of guidelines for KM systems since KM is oftentimes context-
specific and set up to address the specific needs and objectives of the 
organization or knowledge group in question. However, the successful 
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systems are those who strive to maintain a balance between creating 
and maintaining a repository of resources, in the form of information 
and best practices, and fostering the community dimension in order to 
facilitate the transfer of tacit knowledge among its members. 
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2 Initial list of services 
 
2.1 Group 1: General Purpose Services 
 
Service Description Data 
Multi-lingual support supports several languages  
Information services   
buletin board A service providing reports 
and outcomes from experts 
discussing specific subjects 
and drawing conclusions 
html. pdf, txt, doc 
calendar calendar of upcoming events html. pdf, txt, doc 
events A service describing upcoming 
events related with the 
network’s content 
html. pdf, txt, doc 
news A service describing any news 
about the network itself 
and/or its content 
html. pdf, txt, doc 
Navigation services Navigation tools for data 
traversal and positioning 
 
Statistics supports the generation of 
access statistics, accessed 
pages, times, etc 
 
Creation creates statistics for accessed 
resources 
Charts/Tables 
Vizualization provides different views of 
created statistics 
Charts/Tables 
Rating Service offering rating for the 
resources offered 
Charts/Tables 
View/Show/Play can dynamically incorporate 
texts, graphics, sounds and 
videos. 
audio/video/images/text 
Printing printing facilities for different 
file types 
text/images 
Calculator   
Date/Time   
Table 5 - Group 1: General Purpose Services 
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Figure 15 – General Purpose Services Taxonomy 
 
 
 
 
2.2 Group 2: Administration Services 
 
Service Description Data 
Access rights Can define restricted access in a 
part of the resources or different 
access types per users 
encripted format 
data 
Autentication and 
security 
includes encryption algorithms in 
the authentication processes 
encripted format 
data 
Online registration online registration of users; only 
registered users have access to 
the system 
encripted format 
data 
User documents 
admintration 
provides a resource administration 
(documents, images, URLs, etc.) 
 
Version administration provides a version administration  
Table 6 - Group 2: Administration Services 
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Figure 16 – Administration Services Taxonomy 
 
2.3 Group 3: Technical Support Services 
 
Service Description Data 
Backup supports the creation of backups  
Technical support provides an online technical 
support by web, email or phone 
 
Documentation provided by a wide technical and 
functional documentation 
 
Help provides help information  
Extensibility The platform can be upgraded with 
a stable life cycle. 
 
upload new services store/upload new services  
update services   
remove services   
Scalability The platform supports the 
scalability according to the number 
of users, performance, etc. 
 
Other technologies provides instructions for instalation 
and package with necessary 
additional software products that 
have to be instaled  
 
Table 7 - Group 3: Technical Support Services 
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Figure 17 – Technical Support Services Taxonomy 
 
2.4 Group 4: User Environment Services 
 
Service Description Data 
Personalized/Customizable 
interface 
  
personal information   
profile   
password protected by a user ID and 
password 
 
ID/username protected by a user ID and 
password 
 
Employment Status   
personal resources   
personal calendar/ 
agenda 
provides an integrated 
calendar / agenda – both for 
students and instructors 
 
Access to data   
editing   
personal metadata   
knowledge resources   
learning activities   
fill filling questionaire  
course registration   
course attendance   
searching Simple and advanced search  
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in the contents 
users   
services   
job   
knowledge resources   
courses   
index_search   
glossary   
repository banks   
documents   
multimedia objects provides a tool to facilitate the 
multimedia objects 
(image/audio/video …)  
searching 
 
text provides a tool to facilitate the 
word or sentence searching 
 
User to User synchronous 
communication 
Users can synchronously 
communicate and collaborate 
though the use of tools like 
chats, videoconferencing, etc. 
 
chat room supports chat rooms for the 
group of users 
 
audioconferencing supports audioconferencing 
facilities 
 
videoconferencing supports videoconferencing 
facilities 
 
shared blackboard supports shared blackboards 
between the users 
 
User to User asynchronous 
communication 
Users can asynchronously 
communicate and collaborate 
though the use of tools like 
email, forums, etc. 
 
discussion forum supports the discussion forum 
- on online discussion group, 
where participants with 
common interests can 
exchange open messages. 
 
one to many e-mail supports an email between an 
user and a group of users 
 
one to one e-maile supports an email between an 
user and other users 
 
upload knowledge 
resources 
supports the file uploading by 
the user 
 
Learning environment   
assesment services   
fill questionaries  
educational games   
simulations   
learner support service   
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status report supports the generation of 
access statistics, accessed 
pages, times, etc. 
 
access to course 
materials 
  
Course download allows to download the 
complete course (or partially) 
in order to work offline. 
 
Printing facilities The users can print pages or 
frames of the course they are 
working in. 
 
Course Announcements Users must be informed about 
issues of interest  
 
Personalization   
Private annotations supports private annotations 
made by the users 
 
Learning schema provides a schema to follow 
the course 
 
course participation   
Instructors support 
services  
  
learning path Instructors must be able to 
define individual student 
learning paths 
 
Course objectives provides a curriculum and 
objectives administration 
 
multiple instructor 
support 
supports multiple instructors 
for a single course 
 
Working group selection The instructor can organise 
the working groups 
 
Uploading capabilities supports the file uploading by 
the instructor in working 
groups 
 
Asynchronous tutorship supports the realization of 
asynchronous tutorships (by 
email, forums, etc.) 
 
Synchronous tutorship supports the realization of 
synchronous tutorships (by 
chat, audioconferencing, 
videoconferencing, shared 
blackboard, etc.) 
 
Pedagogical tools   
Material assignment The instructor can assign a 
specific course material to a 
students group 
 
course Access tracking The tutor can track the 
accesses and times made by 
each student 
 
Students tracking Instructors must be able to 
track the learner’s progress 
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and learners must be able to 
be informed of their own 
progress. 
Examiner Features   
Management of online self-
evaluate questionnaires 
Learners can self-evaluate 
through appropriate online 
tests 
 
Exam editor provides an exam edito  
Multiple choice supports the Multiple choice 
schema 
 
Images on multiple 
choice 
supports images on the 
Multiple choice schema 
 
Matching supports the matching 
procedure between two 
different lists 
 
Randomization supports the generation of 
values for the differents 
responses to be selected by 
the students 
 
Examination time supports the time limitation 
on the exams 
 
Parameters supports customizable 
parameters for each exam 
 
Result based actions supports the realization of 
different actions based on the 
results obtained by each 
student 
 
Table 8 - Group 4: User Environment Services 
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Figure 18 – User Environment Services Taxonomy 
 
 
Figure 19 – User Environment Services Taxonomy – Access to data part 
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Figure 20 – User Environment Services Taxonomy – Learning Environment 
part 
 
 
 
2.5 Group 5: Knowledge Resources Management 
Services 
 
Service Description Data 
Editor edit/create/save/update/delete/sear
ch 
 
General File Types   
text editor For editing bibliography, Case 
study, Frequently Asked Questions 
(FAQ), Glossary, Handout, 
Questionnaire 
Doc, PDF, 
text, html, 
rtf 
Audio Editor Audio editor mp3, wav,... 
Images Editor Graphics/ images/ pictures Editor gif, .bmp, 
jpg, jpeg, 
png, tif, ps, 
pdf, eps, ... 
Video Editor Movie / Video mpeg, wmf, 
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mov, avi, ... 
Multimedia 
Editor 
Multimedia presentation ppt, swf, 
Animation 
editor 
Animation  
Specific Types of 
Files 
  
Map editor   
Test editor   
Metadata 
editor 
  
Learning Data 
editor 
Sharable Content Object (SCO)  
Unit of Learning  
Learning Object(LOM, IMS, 
SCORM) 
 
Assessment 
editor 
Peer Assessment  
Self-Assessment  
Theses  
Dissertation 
Essay 
Diary (Journal)  
Learning Log 
Oral Presentation 
Poster Presentation 
Portfolio 
Report 
Examination 
Evaluation 
Benchmarking  
Outcomes of Education 
Check List 
 
Course 
development 
editor 
  
File conversion provides file conversion facilities in 
the course material 
 
Private 
annotations  
supports private annotations made 
by the author 
 
Multiple author 
support 
supports multiple authors for a 
single course 
 
Index creation supports the creation of a course 
index 
 
Glossary supports the creation of a glossary 
for each course 
 
Course interface provides an easy and intuitive 
interface for the development of the 
course 
 
Offline 
development 
The course can be developed and 
managed in an offline interface 
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Standards 
support 
The systems supports the use of 
standards like SCORM, AICC, etc 
 
Transform export/import General-Specific file 
formats 
 
Retrieve Information (knowledge resources) 
Files 
 
Share Exchange/share knowledge 
resources 
 
Search   
Checking KB 
consistency 
  
Packaging tool   
Table 9 - Group 5: Knowledge Resources Management Services 
 
 
Figure 21 – Knowledge Resources Management Environment Services 
Taxonomy 
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Annex A-II: WP5 update on scenarios and Use 
Case descriptions 
 
1 ACTORS INVOLVED IN THE KNOWLEDGE RESOURCES-RELATED USE 
CASE DESCRIPTIONS.................................................................................135 
2 GLOSSARY ..........................................................................................137 
3 SCENARIOS ........................................................................................138 
3.1 ASSUMPTIONS:.................................................................................139 
USE CASE DESCRIPTIONS .........................................................................156 
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1 Actors involved in the Knowledge 
Resources-related Use Cases 
 
There are three main categories of Actors involved in the Knowledge 
Resources Use Cases: Authors, Learners and External Systems. In the 
following table their definitions16 are recapped. 
ACTOR ROLE 
Author Anyone who belongs to the following categories: 
Content creator 
(e.g. graphic artist, 
editor) 
A content creator is someone who creates and edits ‘raw’ 
resources, like Word and HTML files. 
Course designer A course designer is someone who creates courses. They 
may be interested in using the TENC system in order to 
look for suitable content, i.e. resources, for planning an 
e-learning course. 
Administrator An administrator performs activities addressed to the 
correct functioning of the TENC system itself, and other 
ones related to the Permission rights over resources and 
Users’ access rights. Administrators are also appointed to 
handling the ‘visibility’ and listing of the repositories in 
the system. 
Instructional 
designer 
An instructional designer is someone who creates 
learning objects, lessons, etc. Through the TENC system 
he/she can look for the resources needed for building 
these. Moreover, an instructional designer may 
collaborate with content creators for the production of 
suitable content. 
Teacher / Tutor Teachers and Tutors use the system to help Learners in 
their learning process. Teachers will normally play a 
bigger role than Tutors in creating learning objects and 
lessons. 
Learner Learners will use the system to extend their knowledge 
and skills. Their learning activities can be part of both 
formal and informal learning.17 
External System Any kind of system that interacts with the KRSM system, 
as the three ones here below 
Authoring Tools As Authoring Tool is meant any editing tool18 able to edit 
/ modify / aggregate raw and complex resources. The 
                                                 
16 This list of Actors list has been reported in the most recent Non Functional Requirements 
document posted in the forum: 
http://www.partners.tencompetence.org/file.php/6/moddata/forum/119/2975/Non_Functional_Req
uirements_version_1.4.2.doc 
17 Alternatively, a Learner is whoever using the TENCompetence environment in order to develop 
a Competence. 
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result of the editing / authoring activity is another raw or 
complex resource. 
Authoring Tools 
Repository 
The repository where to find the Authoring tools that are 
launched via the KRSM system. Typically this repository 
is located into the User’s (i.e. Author’s) local machine. 
However, there could be also some online Authoring tools 
that can be invoked (e.g. Google docs & Spreadsheets19). 
Since this is totally transparent to the User, this External 
System could be loosely assimilated just to the area of 
the TENC GUI where it is possible to access it. 
Knowledge 
Resources 
Repository 
Such repositories are the ones where the knowledge 
resources are sought. Therefore, depending on the KRSM 
system implementation, could be e.g. local file system, 
P2P shared repository, remote federated and distributed 
repositories. 
Table 10 - KRSM system actors 
 
Please note that in the Use Case descriptions here below the term User 
is associated to Authors and Learners only, and depends on the 
context-of-use (i.e. according to the use case, the User can be an 
Author or a Learner).  
Moreover, the terms Repository(-ies) are referring to some of the 
External Systems of the KRSM system. In particular, depending on the 
context-of-use they are referring to, they are Authoring Tools 
Repositories or Knowledge Resources Repositories, respectively. 
In both cases, whenever misunderstanding on its meaning may arise, 
the specific role is clearly indicated. 
Please also note that any references to authoring / editing tools in the 
Use Cases are referring directly to the External System that interact 
with (some of) the Use Cases in the ‘Authoring’ subsystem. 
 
                                                                                                                                                 
18 In the Use Case descriptions here referred to, the terms and expressions ‘editor’, ‘resource 
editor’, ‘editing tool’, ‘authoring tool’ are synonyms. In particular, CMS and LCMS are considered 
authoring tools. 
19 http://docs.google.com 
 
Report with summary of WP5 outputs and a 
roadmap for knowledge resource sharing & 
management RTD 
 
TENCompetence – IST-2005-027087 Page 136 / 248 
 
2 Glossary 
For better understanding, the following acronyms and definitions are 
used: 
TERM; DEFINITION 
KR: Knowledge Resource 
According to the TENCompetence Domain Model, a Knowledge 
Resource20 can be defined as follows: 
“Knowledge resources are any kind of resources that can be 
used in learning. Typical resources are: 
a. HTML pages 
b. Podcasts / Vodcasts 
c. digital documents 
d. computer programmes 
e. ... 
A knowledge resources have a URL as identifier. 
Knowledge resources can be searched at the level of the 
learning network or by browsing the topics. 
Knowledge resources can be grouped using specifications like 
SCORM.” 
KRSM: TENCompetence Knowledge Resources Sharing and Management 
Likert scale  “A Likert scale (pronounced 'lick-ert') is a type of psychometric 
response scale often used in questionnaires, and is the most 
widely used scale in survey research. When responding to a 
Likert questionnaire item, respondents specify their level of 
agreement to a statement. The scale is named after Rensis 
Likert, who published a report describing its use (Likert, 1932). 
[...] A typical test item in a Likert scale is a statement. The 
respondent is asked to indicate his or her degree of agreement 
with the statement or any kind of subjective or objective 
evaluation of the statement. Traditionally a five-point scale is 
used, however many psychometricians advocate using a seven 
or nine point scale.” 
Wikipedia (en.wikipedia.org/wiki/Likert_scale)21 
TENC GUI: TENCompetence Graphic User Interface 
Table 11 - KRSM Use Cases glossary  
                                                 
20  For our purposes Knowledge Resources can be also defined as resources that can be 
handled by the KRSM system: from raw resources (e.g. images, texts, audio files, videos, 
animations) to complex ones such as LOs, UoLs, Learning Activities, courses etc. In the Use 
Case descriptions here referred to, the terms and expressions ‘resource’ and ‘knowledge 
resource’ are synonyms. 
21 There are several resources online for defining Likert scales. The most interesting are the 
following:http://www.google.it/search?hl=en&hs=cIs&lr=&client=firefox-
a&rls=org.mozilla_s&defl=en&q=define:Likert+scale&sa=X&oi=glossary_definition&ct=title; 
http://www.socialresearchmethods.net/kb/scallik.htm; 
http://ourworld.compuserve.com/homepages/jsuebersax/likert.htm; 
http://www.theusabilitycompany.com/resources/glossary/likert-scale.html 
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3 Scenarios 
 
KRSM_S_01 (CREATING KNOWLEDGE RESOURCES)..................................141 
KRSM_S_02 (STORING KNOWLEDGE RESOURCES)....................................143 
KRSM_S_03 (SEARCHING KNOWLEDGE RESOURCES) ...............................145 
KRSM_S_04 (RETRIEVING KNOWLEDGE RESOURCES) ..............................147 
KRSM_S_07 (SHARING KNOWLEDGE RESOURCES) ...................................148 
KRSM_S_08 (RATING THE QUALITY OF KNOWLEDGE RESOURCES)...........150 
KRSM_S_10 (DELETING KNOWLEDGE RESOURCES) ..................................152 
KRSM_S_13 (ADDITION OF A NEW REPOSITORY) ....................................153 
KRSM_S_19 (BROWSE RESOURCES) .........................................................154 
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3.1 Assumptions: 
 
Assumption 
ID 
Assumption 
A_01 As Resource is meant a Knowledge Resource. Any kind 
of resources can be handled by the KRSM system: 
from raw resources (e.g. images, texts, audio files, 
videos, animations) to complex ones such as LOs, 
UoLs, Learning Activities, courses etc. 
In the scenarios and in the Use Case descriptions here 
referred to, the terms and expressions ‘resource’ and 
‘knowledge resource’ are synonyms. 
A_02 As Resource Editor is meant also any editing tool and / 
or authoring tool able to edit / modify / aggregate raw 
and complex resources. The result of the editing / 
authoring activity is another raw or complex resource. 
In the scenarios and in the Use Case descriptions here 
referred to, the terms and expressions ‘editor’, 
‘resource editor’, ‘editing tool’, ‘authoring tool’ are 
synonyms. 
In particular, CMS and LCMS are considered authoring 
tools. 
A_03 Once a User has signed in into the TENCompetence 
system, he / she has the rights to access the resources 
to which is allowed via the KRSM system. 
A_04 Each Knowledge Resource can have specific metadata 
description assigned to it, according to some specific 
metadata standard. For each type of Knowledge 
Resource we can have one or more possible metadata 
standards used for metadata tagging of this resource. 
If some Knowledge Resource does not have a specific 
metadata description assigned, the KRSM will use for 
this resource some metadata by default (resource 
name, size, date of creation, date of the last change, 
date of the last access, author). 
A_05 Each Repository is described by a flag which shows 
whether the Repository 
• can contain the whole Resource without needing 
to perform further operations 
• can contain the whole Resource if some space on 
the Repository is freed 
• can contain the whole Resource if the 
Repository’s MAX_STORAGE_THRESHOLD is 
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increased 
• cannot contain the whole Resource even if some 
space on the Repository is freed and/or its 
MAX_STORAGE_THRESHOLD is increased (this 
group of repositories could not be shown at all) 
A_06 The User should not be allowed to select repositories 
belonging to the fourth group (in case this group is 
shown in the list) 
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KRSM_S_01 (Creating knowledge resources) 
Title of Scenario Creating knowledge resources 
Scenario ID KRSM_S_01 
Author Giunti Interactive Labs S.r.l. 
Date 20/03/06; 30/05/06 
Description 
(narrative) 
[Describe the context and the scenario] 
 
The User needs to create a resource. 
The User opens the TENCompetence 
Knowledge Resources Management & Sharing 
(KRSM) User Interface 22 (UI). 
In order to perform this task the User can 
select the proper resource editor aimed at 
producing the needed resource and / or select 
the resource kind and / or format. 
In the latter case, a suitable list of tools (i.e. 
the resource editors) by which the resource can 
be produced is offered to the User. The list of 
resource editors should be mapped on the 
locally-available tools on the User’s computer. 
It is advisable to have a ‘default’ or a ‘(most) 
recommended’ tool, in order to help the User to 
decide according to the resource kind / format. 
If there are not tools available to perform the 
creation task for the needed resources (e.g. 
the User selects the resource desired format 
and the KRSM returns no results available, that 
is, no tools available that can be associated to 
the selected resource format), the KRSM 
should be able to suggest an alternative 
resource format (e.g. no .mov editors 
available, but .avi ones) and / or to download 
and install a proper tool. 
Therefore, an updated list of resources editing 
tools and one for the resources formats should 
be available and accessible via KRSM. The lists 
should be ordered according to a reasonable 
criterion (e.g. the frequency of use: if the User 
has created 10 texts and 1 image, it is 
reasonable that in the list the resource kind 
"text" precedes the resource kind "image". Less 
used resource kinds could even be hidden and 
                                                 
22 OIC_S_001 
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shown only after an explicit User request. The 
same applies for the tools.) 
Then the editor is loaded and the resource is 
created23. 
The new resource is loaded into the KRSM 
system and the ‘most recently used’ resources 
list is updated. 
 
Actors, 
Stakeholders 
[Outline the Stakeholders involved] 
 
(Learner,) Instructional designer, course 
designer, teacher, content creator (e.g. graphic 
artist, editor), learning content creator, tutor, 
HR manager, vocational trainer, KRSM 
administrator. 
 
Relevant WP [Outline the involved TENCompetence 
Workpackages and/or the levels from 
knowledge resources, learning activities, 
competence development programmes, and 
learning networks] 
 
WP5 + WP3-WP9 
 
Related Use Cases [If applicable, list the related and mentioned 
Use Cases] 
 
KRSM_UC_001 
 
                                                                                                                                                 
23 OIC_S_002 
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KRSM_S_02 (Storing knowledge resources) 
Title of Scenario Storing knowledge resources 
Scenario ID KRSM_S_02 
Author Giunti Interactive Labs S.r.l. 
Date 20/03/06 
Description 
(narrative) 
[Describe the context and the scenario] 
 
The User needs to store a knowledge resource. 
The User opens the TENCompetence 
Knowledge Resources Management & Sharing 
(KRSM) User Interface (UI). 
In order to perform this task the User loads the 
resource into the KRSM system and stores it in 
a proper repository. 
The resource can be loaded from a local file 
system (e.g. the User’s one) or from a remote 
repository. 
The resource can be stored into a local file 
system (e.g. the User’s one) or into a remote 
repository. 
The KRSM should be able to make available all 
(networks of) repositories to which the User is 
allowed to access. Therefore, the User should 
be able to select a repository (or more, in case 
of multiple storage – resource replication on 
different repositories could be useful for 
speeding up resource retrieval and / or 
creation) from a list and / or a map of 
(networks of) repositories. 
The KRSM should be able to monitor the 
system’s Storage capacity. 
 
Actors, 
Stakeholders 
[Outline the Stakeholders involved] 
 
Learner, Instructional designer, course 
designer, teacher, content creator (e.g. graphic 
artist, editor), learning content creator, tutor, 
HR manager, vocational trainer, KRSM 
administrator. 
 
 
 
Relevant WP [Outline the involved TENCompetence 
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Workpackages and/or the levels from 
knowledge resources, learning activities, 
competence development programmes, and 
learning networks] 
 
WP5 + WP3-WP9 
 
Related Use Cases [If applicable, list the related and mentioned 
Use Cases] 
 
KRSM_UC_002 
KRSM_UC_007 
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KRSM_S_03 (Searching knowledge resources) 
Title of Scenario Searching knowledge resources 
Scenario ID KRSM_S_03 
Author Giunti Interactive Labs S.r.l. 
Date 20/03/06, 01/06/06 
Description 
(narrative) 
[Describe the context and the scenario] 
 
The User needs a knowledge resource. 
The User opens the TENCompetence 
Knowledge Resources Management & Sharing 
(KRSM) User Interface (UI). 
In order to perform this task the User is offered 
different options: 
1. the User can browse the ‘most recently 
used’ resources list to see whether the 
resource is already loaded (e.g. ‘cached’) 
into the KRSM system or not, 
2.  the User can browse the resources 
available in the network of repositories 
onto which is allowed to access24, 
3. the User can entry the name or part of it 
(e.g. by using wildcard characters) of the 
to-be-sought resource into a search field, 
4. the User can look for a resource by 
browsing all the ones matching with a 
specific format pattern, 
5. the User can look for a resource by 
browsing all the ones matching with a 
content pattern. In this case the KRSM 
should be able to provide the User with a 
proper editing tool25 in order to feed the 
system with the content pattern to 
search, 
6. the User can look for a resource by 
setting some search parameters related 
to resource sharing, quality rating, 
activity history (e.g. update, deletion, 
version)… . 
 
According to option 2, the User can ‘see’ 
directly where the resource is stored. On the 
                                                 
24 OIC_S_004 
25 OIC_S_003 
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contrary, options 3 to 6 foresee a feedback 
from the KRSM system in terms of list of 
results and / or resource preview (whenever 
possible, e.g. the User doesn’t have a proper 
tool to view the resource, therefore, the KRSM 
client cannot load it into the UI). 
Moreover, options 3 to 6 can be used also for 
refining the search performed in option 2. 
Therefore, the User should be able to limit the 
number of results fetched by the search and 
the number of the ones to be displayed at 
once. In both cases (i.e. maximum number of 
returned results to be displayed and / or to be 
sought) the system should be able to set and 
propose a ‘default’ value. 
 
Actors, 
Stakeholders 
[Outline the Stakeholders involved] 
 
Learner, Instructional designer, course 
designer, teacher, content creator (e.g. graphic 
artist, editor), learning content creator, tutor, 
HR manager, vocational trainer, KRSM 
administrator. 
 
Relevant WP [Outline the involved TENCompetence 
Workpackages and/or the levels from 
knowledge resources, learning activities, 
competence development programmes, and 
learning networks] 
 
WP5 + WP3-WP9 
 
Related Use Cases [If applicable, list the related and mentioned 
Use Cases] 
 
KRSM_UC_003 
KRSM_UC_004 
KRSM_UC_007 
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KRSM_S_04 (Retrieving knowledge resources) 
Title of Scenario Access (retrieve) a resource  
Scenario ID KRSM_S_04 
Author Giunti Interactive Labs S.r.l. 
Date 20/03/06 
Description 
(narrative) 
[Describe the context and the scenario] 
 
The User needs a knowledge resource. 
The User opens the TENCompetence 
Knowledge Resources Management & Sharing 
(KRSM) User Interface (UI). 
In order to perform this task the User needs to 
search the resource first. 
Once the resource has been found, the User 
selects it and loads it into the KRSM (i.e. the 
resource is ‘cached’ into the KRSM and made 
ready available). 
 
Actors, 
Stakeholders 
[Outline the Stakeholders involved] 
 
Learner, Instructional designer, course 
designer, teacher, content creator (e.g. graphic 
artist, editor), learning content creator, tutor, 
HR manager, vocational trainer, KRSM 
administrator. 
 
Relevant WP [Outline the involved TENCompetence 
Workpackages and/or the levels from 
knowledge resources, learning activities, 
competence development programmes, and 
learning networks] 
 
WP5 + WP3-WP9 
 
Related Use Cases [If applicable, list the related and mentioned 
Use Cases] 
 
KRSM_UC_004 
KRSM_UC_003 
KRSM_UC_007 
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KRSM_S_07 (Sharing knowledge resources) 
Title of Scenario Sharing knowledge resources 
Scenario ID KRSM_S_07 
Author Giunti Interactive Labs S.r.l. 
Date 20/03/06, 01/06/06 
Description 
(narrative) 
[Describe the context and the scenario] 
 
The User needs to share a knowledge resource. 
The User opens the TENCompetence 
Knowledge Resources Management & Sharing 
(KRSM) User Interface (UI). 
In order to perform this task the resource has 
to be in use. Then the User sets the access 
parameters to the resource. 
Basically: 
• the User can set the kind of user is 
allowed to access the resource by 
selecting it from a list, 
• the User can enter the name of a specific 
user (who is meant to be registered in 
the TENCompetence system), 
• the User can set the kind of access to the 
resource that can be assigned to a 
specific user or group of users. 
 
The information related to the modified rights 
of the access to the resource is stored into the 
KRSM system. 
 
Actors, 
Stakeholders 
[Outline the Stakeholders involved] 
 
(Learner,) Instructional designer, course 
designer, teacher, content creator (e.g. graphic 
artist, editor), learning content creator, tutor, 
HR manager, vocational trainer, KRSM 
administrator. 
 
Relevant WP [Outline the involved TENCompetence 
Workpackages and/or the levels from 
knowledge resources, learning activities, 
competence development programmes, and 
learning networks] 
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WP5 + WP3-WP9 
 
Related Use Cases [If applicable, list the related and mentioned 
Use Cases] 
 
KRSM_UC_007 
KRSM_UC_003 
KRSM_UC_004 
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KRSM_S_08 (Rating the Quality of knowledge resources) 
Title of Scenario Rate a quality of a resource 
Scenario ID KRSM_S_08 
Author Giunti Interactive Labs S.r.l. 
Date 20/03/06, 01/06/06 
Description 
(narrative) 
[Describe the context and the scenario] 
 
The User needs to rate the quality of a 
knowledge resource. 
The User opens the TENCompetence 
Knowledge Resources Management & Sharing 
(KRSM) User Interface (UI). 
In order to perform this task the resource has 
to be in use. Then the User sets quality rate of 
the resource by: 
• entering a value in a proper field (where 
range values are provided by the KRSM 
UI), 
• selecting it from a list (e.g. a value in a 
Likert scale). 
 
The information related to the (modified) 
quality rate of the resource is stored into the 
KRSM system. 
 
Actors, 
Stakeholders 
[Outline the Stakeholders involved] 
 
Learner, Instructional designer, course 
designer, teacher, content creator (e.g. graphic 
artist, editor), learning content creator, tutor, 
HR manager, vocational trainer, KRSM 
administrator. 
 
Relevant WP [Outline the involved TENCompetence 
Workpackages and/or the levels from 
knowledge resources, learning activities, 
competence development programmes, and 
learning networks] 
 
WP5 + WP3-WP9 
 
Related Use Cases [If applicable, list the related and mentioned 
Use Cases] 
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KRSM_UC_008 
KRSM_UC_001 
KRSM_UC_003 
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KRSM_S_10 (Deleting knowledge resources) 
Title of Scenario Deleting knowledge resources 
Scenario ID KRSM_S_10 
Author Giunti Interactive Labs S.r.l. 
Date 20/03/06, 01/06/06 
Description 
(narrative) 
[Describe the context and the scenario] 
 
The User needs to delete a knowledge 
resource. 
The User opens the TENCompetence 
Knowledge Resources Management & Sharing 
(KRSM) User Interface (UI). 
Then the User flags the resource as ‘Deleted’ 
(i.e. the resource is no more available to the 
Users, but it is not actually deleted). And the 
resource is no more available to the users. 
The ‘most recently used’ resources list is 
updated (i.e. the link to the deleted resource is 
erased). 
 
Actors, 
Stakeholders 
[Outline the Stakeholders involved] 
 
Instructional designer, course designer, 
teacher, content creator (e.g. graphic artist, 
editor), learning content creator, tutor, HR 
manager, vocational trainer, KRSM 
administrator. 
 
Relevant WP [Outline the involved TENCompetence 
Workpackages and/or the levels from 
knowledge resources, learning activities, 
competence development programmes, and 
learning networks] 
 
WP5 + WP3-WP9 
 
Related Use Cases [If applicable, list the related and mentioned 
Use Cases] 
 
KRSM_UC_001 
KRSM_UC_003 
KRSM_UC_010 
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KRSM_S_13 (Addition of a new repository) 
Title of Scenario Addition of a new repository 
Scenario ID KRSM_S_13 
Author Giunti Interactive Labs S.r.l. 
Date 24/06/06 
Description 
(narrative) 
[Describe the context and the scenario] 
 
The User needs to add a new repository. 
The User opens the TENCompetence 
Knowledge Resources Management & Sharing 
(KRSM) User Interface (UI). 
In order to allow the User to perform this task 
the KRSM system requires to identify the User. 
Therefore, the User is required to sign in 
(again) . 
Afterwards, the User is allowed to perform this 
task provided that the KRSM system recognises 
her / him as authorised user. 
The new repository has been added. 
 
Actors, 
Stakeholders 
[Outline the Stakeholders involved] 
 
Instructional designer, course designer, 
teacher, content creator (e.g. graphic artist, 
editor), learning content creator, tutor, HR 
manager, vocational trainer, KRSM 
administrator (in particular, the latter). 
 
Relevant WP [Outline the involved TENCompetence 
Workpackages and/or the levels from 
knowledge resources, learning activities, 
competence development programmes, and 
learning networks] 
 
WP5 + WP3-WP9 
 
Related Use Cases [If applicable, list the related and mentioned 
Use Cases] 
 
KRSM_UC_012 
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KRSM_S_19 (Browse resources) 
Title of Scenario Browse resources 
Scenario ID KRSM_S_19 
Author Altran SDB 
Date 25/04/07 
Description 
(narrative) 
[Describe the context and the scenario] 
 
The User needs to browse a knowledge 
resource. 
In order to perform this task a set of local and 
/ or remote repositories onto which to search 
the resource must be available, and the User 
should be allowed to access to that set of 
repositories. 
The User opens the TENCompetence 
Knowledge Resources Management & Sharing 
(KRSM) User Interface (UI). 
The user has two different options to browse a 
resource: 
1. The User can select the ‘Most recently – 
used’ entry in the Menu Bar of the 
Knowledge Resources Management & 
Sharing (KRSM) User Interface (UI). After 
that the User can browse the ‘Most 
recently – used’ resources list to see 
whether the resource is already loaded 
into the KRSM system or not. 
2. The User can select the ‘Open’ entry in 
the Menu Bar of the Knowledge 
Resources Management & Sharing 
(KRSM) User Interface (UI). After that 
the User browses the resources available 
in the different repositories. 
Once the User has founded the needed 
resource he can select it, if the User selects the 
resource then the list of ‘Most recently – used’ 
resources is updated. 
 
Actors, 
Stakeholders 
[Outline the Stakeholders involved] 
 
Learner, Instructional designer, course 
designer, teacher, content creator (e.g. graphic 
artist, editor), learning content creator, tutor, 
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HR manager, vocational trainer, KRSM 
administrator. 
 
Relevant WP [Outline the involved TENCompetence 
Workpackages and/or the levels from 
knowledge resources, learning activities, 
competence development programmes, and 
learning networks] 
 
WP5 + WP3-WP9 
 
Related Use Cases [If applicable, list the related and mentioned 
Use Cases] 
 
KRSM_UC_001 
KRSM_UC_002 
KRSM_UC_003 
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Use Cases 
 
 
KRSM_UC_001A (CREATION OF A KNOWLEDGE RESOURCE WITH A 
RESOURCE EDITOR / AUTHORING TOOL)..................................................158 
KRSM_UC_001B (CREATION OF A KNOWLEDGE RESOURCE VIA RESOURCE 
FORMAT SELECTION (ORDINARY FLOW)) .................................................160 
KRSM_UC_001C (CREATION OF A KNOWLEDGE RESOURCE VIA RESOURCE 
FORMAT SELECTION (EXCEPTION 1)) .......................................................162 
KRSM_UC_001D (CREATION OF A KNOWLEDGE RESOURCE VIA RESOURCE 
FORMAT SELECTION (EXCEPTION 2)) .......................................................164 
KRSM_UC_001E (CREATION OF A KNOWLEDGE RESOURCE VIA RESOURCE 
FORMAT SELECTION (EXCEPTION 3)) .......................................................166 
KRSM_UC_001F (CREATION OF A KNOWLEDGE RESOURCE VIA RESOURCE 
FORMAT SELECTION (EXCEPTION 4)) .......................................................168 
KRSM_UC_001G (CREATION OF A KNOWLEDGE RESOURCE VIA RESOURCE 
FORMAT SELECTION (EXCEPTION 5)) .......................................................170 
KRSM_UC_002A (STORAGE OF A KNOWLEDGE RESOURCE (ORDINARY 
FLOW)) .....................................................................................................172 
KRSM_UC_002B (STORAGE OF A KNOWLEDGE RESOURCE (EXCEPTION 1))
 174 
KRSM_UC_002C (STORAGE OF A KNOWLEDGE RESOURCE (EXCEPTION 1))
 176 
KRSM_UC_002D (STORAGE OF A KNOWLEDGE RESOURCE (EXCEPTION 1))
 178 
KRSM_UC_003A (SEARCH OF A KNOWLEDGE RESOURCE (ORDINARY FLOW))
 180 
KRSM_UC_003B (SEARCH OF A KNOWLEDGE RESOURCE (EXCEPTION 1))182 
KRSM_UC_003C (SEARCH OF A KNOWLEDGE RESOURCE (EXCEPTION 2)) 184 
KRSM_UC_004 (RETRIEVAL OF A KNOWLEDGE RESOURCE) ......................186 
KRSM_UC_007A (SHARING OF A KNOWLEDGE RESOURCE BY SETTING THE 
PERMISSION PARAMETERS)......................................................................188 
KRSM_UC_007B (SHARING OF A KNOWLEDGE RESOURCE BY SETTING THE 
ACCESS PARAMETERS (ORDINARY FLOW)) ...............................................190 
KRSM_UC_007C (SHARING OF A KNOWLEDGE RESOURCE BY SETTING THE 
ACCESS PARAMETERS (EXCEPTION 1)) .....................................................192 
KRSM_UC_008 (QUALITY RATING OF A KNOWLEDGE RESOURCE) ............194 
KRSM_UC_010 (DELETE OF A KNOWLEDGE RESOURCE)............................196 
KRSM_UC_013 (ADDING A NEW REPOSITORY).........................................197 
KRSM_UC_019A (BROWSE RESOURCES (ORDINARY FLOW)) ....................199 
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KRSM_UC_019B (BROWSE RESOURCES (EXCEPTION 1)) ..........................201 
 
 
Open Issues / Comments referring to the footnotes 
 
Open Issue 
/ Comment 
ID 
Issue Description / Comment 
OIC_UC_001 When the KRSM invokes the corresponding editor, it 
knows if the metadata description exists (invoking 
the editor in “Modify” mode), or not (invoking the 
editor in the “Create” mode, eventually passing the 
default data available – see OIC_UC_002). 
OIC_UC_002 We need to define some basic set of data to be used 
as a metadata description for some knowledge 
resource by default– e.g. resource’s standard file 
descriptors such as resource name, size, date of 
creation, date of the last change, date of the last 
access, author. They will be used when the specified 
for the Knowledge Resource type metadata standard 
description is not available or deleted. 
OIC_UC_003 We have to store for each Knowledge Resource the 
corresponding metadata description (as specified by 
the metadata standard, or the description used by 
default) 
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KRSM_UC_001a (Creation of a knowledge resource with a resource 
editor / authoring tool) 
Name of Use Case Creation of a knowledge resource with a 
resource editor / authoring tool 
Use Case ID KRSM_UC_001a 
Author Giunti Interactive Labs S.r.l. 
Date 21/03/06 
Goal [Describe the goal of the User triggering this 
function] 
 
The User needs to create a resource. 
 
Pre-conditions [Describe the pre-conditions that must be 
fulfilled in order to justify the need of the goal] 
 
1. The needed resource doesn’t exist (i.e. it 
is not available on the repositories yet). 
2. A set of resource editors / authoring tools 
must be available. 
3. The User has opened the KRSM UI. 
 
Post-conditions [Describe the Post-conditions that Use Case 
intends to achieve] 
 
1. The needed resource has been created. 
2. The resource is loaded into the KRSM 
system. 
3. The list of ‘Most recently-used’ resources 
is updated. 
 
Type [e.g. Basic or Optional] 
 
Basic. 
 
Triggering event [The triggering event can be a User selecting 
something in the UI or the system] 
 
The User selects the ‘Create a Resource’ entry 
in the Menu Bar of the KRSM UI. 
 
Flow of Events [Describe the process and usage of the other 
Use Cases by means of the referring ID] 
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1. The User selects the proper resource 
editor / authoring tool from a list. 
2. The resource editor / authoring tool is 
loaded. 
3. The resource editor / authoring tool is 
opened. 
4. The User creates the resource needed. 
Extensions  
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KRSM_UC_001b (Creation of a knowledge resource via resource 
format selection (ordinary flow)) 
Name of Use Case Creation of a knowledge resource via 
resource format selection (ordinary flow) 
Use Case ID KRSM_UC_001b 
Author Giunti Interactive Labs S.r.l. 
Date 21/03/06; 30/05/06 
Goal [Describe the goal of the User triggering this 
function] 
 
The User needs to create a resource. 
 
Pre-conditions [Describe the pre-conditions that must be 
fulfilled in order to justify the need of the goal] 
 
1. The needed resource doesn’t exist (i.e. it 
is not available on the repositories yet). 
2. A set of resource editors / authoring tools 
must be available. 
3. The User has opened the KRSM UI. 
 
Post-conditions [Describe the Post-conditions that Use Case 
intends to achieve] 
 
1. The needed resource has been created. 
2. The resource is loaded into the KRSM 
system  
3. The list of ‘Most recently-used’ resources 
is updated. 
 
Type [e.g. Basic or Optional] 
 
Basic. 
 
Triggering event [The triggering event can be a User selecting 
something in the UI or the system] 
 
The User selects the ‘Create a Resource’ entry 
in the Menu Bar of the KRSM UI. 
 
Flow of Events [Describe the process and usage of the other 
Use Cases by means of the referring ID] 
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1 The User selects the kind of resource (e.g. 
Text, Image, Video, Audio, Animation, 
Presentation) from a list. 
2 A list of suitable tools (i.e. the resource 
editors) by which the resource can be 
produced and a list of resource formats that 
can be associated to the selected kind of 
resource are offered to the User. 
2.1. According to the kind of resource 
selected a ‘default’ / ‘most 
recommended’ tool among the ones 
available is highlighted 
2.2. According to the kind of resource 
selected a ‘default’ / ‘most 
recommended’ format among the ones 
available is highlighted 
3 The User selects the resource editor / 
authoring tool from a list. 
4 The resource editor / authoring tool is 
loaded. 
5 The resource editor / authoring tool is 
opened. 
6 The User creates the resource needed. 
Extensions  
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KRSM_UC_001c (Creation of a knowledge resource via resource format 
selection (exception 1)) 
Name of Use Case Creation of a knowledge resource via 
resource format selection (exception 1) 
Use Case ID KRSM_UC_001c 
Author Giunti Interactive Labs S.r.l. 
Date 21/03/06; 30/05/06 
Goal [Describe the goal of the User triggering this 
function] 
 
The User needs to create a resource. 
 
Pre-conditions [Describe the pre-conditions that must be 
fulfilled in order to justify the need of the goal] 
 
1. The needed resource doesn’t exist (i.e. it 
is not available on the repositories yet). 
2. A set of resource editors / authoring tools 
must be available. 
3. The User has opened the KRSM UI. 
 
Post-conditions [Describe the Post-conditions that Use Case 
intends to achieve] 
 
1. The needed resource has been created. 
2. The resource is loaded into the KRSM 
system. 
3. The list of ‘Most recently-used’ resources 
is updated. 
 
Type [e.g. Basic or Optional] 
 
Basic. 
 
Triggering event [The triggering event can be a User selecting 
something in the UI or the system] 
 
The User selects the ‘Create a Resource’ entry 
in the Menu Bar of the KRSM UI. 
 
Flow of Events [Describe the process and usage of the other 
Use Cases by means of the referring ID] 
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1. The User selects the kind of resource (e.g. 
Text, Image, Video, Audio, Animation, 
Presentation) from a list. 
2. A list of suitable tools (i.e. the resource 
editors) by which the resource can be 
produced and a list of resource formats that 
can be associated to the selected kind of 
resource are offered to the User. 
2.1 According to the kind of resource 
selected a ‘default’ / ‘most recommended’ 
tool among the ones available is highlighted 
2.2 According to the kind of resource 
selected a ‘default’ / ‘most recommended’ 
format among the ones available is 
highlighted 
3. The User selects the resource format from 
the list. 
4. A list of suitable tools (i.e. the same one as 
before or a restricted one, depending on the 
resource selected) by which the resource 
can be produced is offered to the User. 
4.1 According to the format selection a 
‘default’ / ‘most recommended’ tool 
among the ones available is 
highlighted 
5. The User selects the resource editor / 
authoring tool from a list. 
6. The resource editor / authoring tool is 
loaded. 
7. The resource editor / authoring tool is 
opened. 
8. The User creates the resource needed. 
Extensions  
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KRSM_UC_001d (Creation of a knowledge resource via resource 
format selection (exception 2)) 
Name of Use Case Creation of a knowledge resource via 
resource format selection (exception 2) 
Use Case ID KRSM_UC_001d 
Author Giunti Interactive Labs S.r.l., Altran SDB 
Date 21/03/06, 25/04/07 
Goal [Describe the goal of the User triggering this 
function] 
 
The User needs to create a resource. 
 
Pre-conditions [Describe the pre-conditions that must be 
fulfilled in order to justify the need of the goal] 
 
1. The needed resource doesn’t exist (i.e. it 
is not available on the repositories yet). 
2. A set of resource editors / authoring tools 
must be available. 
3. No available editing tools that can be 
associated to the selected kind of 
resource. 
4. The User has opened the KRSM UI. 
 
Post-conditions [Describe the Post-conditions that Use Case 
intends to achieve] 
 
1. The needed resource has been created. 
2. The resource is loaded into the KRSM 
system. 
3. The list of ‘Most recently-used’ resources 
is updated. 
 
Type [e.g. Basic or Optional] 
 
Basic. 
 
Triggering event [The triggering event can be a User selecting 
something in the UI or the system] 
 
The User selects the ‘Create a Resource’ entry 
in the Menu Bar of the KRSM UI. 
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Flow of Events [Describe the process and usage of the other 
Use Cases by means of the referring ID] 
 
1. The User selects the kind of resource 
(e.g. Text, Image, Video, Audio, 
Animation, Presentation) from a list. 
2. The KRSM returns no results available, 
that is, no tools available that can be 
associated to the selected kind of 
resource. 
3. The KRSM suggests: 
a. to select another kind of resource; 
b. to download and install a proper 
tool. 
4. The User selects another kind of resource 
from a list. 
5. A list of suitable tools (i.e. the resource 
editors) by which the resource can be 
produced and a list of resource formats 
that can be assocated to the selected 
kind of resource are offered to the User. 
a. According to the kind of 
resource selected a ‘default’ / 
‘most recommended’ tool 
among the ones available is 
highlighted. 
b. According to the kind of 
resource selected a ‘default’ / 
‘most recommended’ format 
among the ones available is 
highlighted. 
6. The User selects the resource editor / 
authoring tool from a list. 
7. The resource editor / authoring tool is 
loaded. 
8. The resource editor / authoring tool is 
opened. 
9. The User creates the resource needed. 
Extensions  
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KRSM_UC_001e (Creation of a knowledge resource via resource format 
selection (exception 3)) 
Name of Use Case Creation of a knowledge resource via 
resource format selection (exception 3) 
Use Case ID KRSM_UC_001e 
Author Giunti Interactive Labs S.r.l., Altran SDB 
Date 21/03/06; 30/05/06, 25/04/07 
Goal [Describe the goal of the User triggering this 
function] 
 
The User needs to create a resource. 
 
Pre-conditions [Describe the pre-conditions that must be 
fulfilled in order to justify the need of the goal] 
 
1 The needed resource doesn’t exist (i.e. it is 
not available on the repositories yet). 
2 A set of resource editors / authoring tools 
must be available. 
3 No available editing tools that can be 
associated to the selected kind of resource. 
4 The User has opened the KRSM UI. 
 
Post-conditions [Describe the Post-conditions that Use Case 
intends to achieve] 
 
1 The editing tool has been downloaded and 
installed. 
2 The list of editing tools locally-available is 
updated. 
3 The needed resource has been created. 
4 The resource is loaded into the KRSM 
system. 
5 The list of ‘Most recently-used’ resources is 
updated. 
 
Type [e.g. Basic or Optional] 
 
Basic. 
 
Triggering event [The triggering event can be a User selecting 
something in the UI or the system] 
 
 
Report with summary of WP5 outputs and a 
roadmap for knowledge resource sharing & 
management RTD 
 
TENCompetence – IST-2005-027087 Page 166 / 248 
 
The User selects the ‘Create a Resource’ entry 
in the Menu Bar of the KRSM UI. 
 
Flow of Events [Describe the process and usage of the other 
Use Cases by means of the referring ID] 
 
1. The User selects the kind of resource 
(e.g. Text, Image, Video, Audio, 
Animation, Presentation) from a list. 
2. The KRSM returns no results available, 
that is, no tools available that can be 
associated to the selected kind of 
resource. 
3. The KRSM suggests: 
a. to select another kind of resource; 
b. to download and install a proper 
tool. 
4. The User downloads and installs the 
editing tool. 
5. The resource editor / authoring tool is 
loaded. 
6. The resource editor / authoring tool is 
opened. 
7. The User creates the resource needed. 
Extensions  
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KRSM_UC_001f (Creation of a knowledge resource via resource format 
selection (exception 4)) 
Name of Use Case Creation of a knowledge resource via 
resource format selection (exception 4) 
Use Case ID KRSM_UC_001f 
Author Giunti Interactive Labs S.r.l., Altran SDB 
Date 21/03/06, 25/04/07 
Goal [Describe the goal of the User triggering this 
function] 
 
The User needs to create a resource. 
 
Pre-conditions [Describe the pre-conditions that must be 
fulfilled in order to justify the need of the goal] 
 
1. The needed resource doesn’t exist (i.e. it 
is not available on the repositories yet). 
2. A set of resource editors / authoring tools 
must be available. 
3. No available editing tools that can be 
associated to the selected resource 
format. 
4. The User has opened the KRSM UI. 
 
Post-conditions [Describe the Post-conditions that Use Case 
intends to achieve] 
 
1. The needed resource has been created. 
2. The resource is loaded into the KRSM 
system. 
3. The list of ‘Most recently-used’ resources 
is updated. 
 
Type [e.g. Basic or Optional] 
 
Basic. 
 
Triggering event [The triggering event can be a User selecting 
something in the UI or the system] 
 
The User selects the ‘Create a Resource’ entry 
in the Menu Bar of the KRSM UI. 
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Flow of Events [Describe the process and usage of the other 
Use Cases by means of the referring ID] 
 
1. The User selects the kind of resource 
(e.g. Text, Image, Video, Audio, 
Animation, Presentation) from a list. 
2. The KRSM returns no results available, 
that is, no tools available that can be 
associated to the selected kind of 
resource. 
3. The KRSM suggests: 
a. an alternative resource format (e.g. 
no .mov editors available, but .avi 
ones) 
b. to download and install a proper tool. 
4. The User selects the alternative resource 
format. 
5. The User selects the resource editor / 
authoring tool from a list. 
6. The resource editor / authoring tool is 
loaded. 
7. The resource editor / authoring tool is 
opened. 
8. The User creates the resource needed. 
Extensions  
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KRSM_UC_001g (Creation of a knowledge resource via resource 
format selection (exception 5)) 
Name of Use Case Creation of a knowledge resource via 
resource format selection (exception 5) 
Use Case ID KRSM_UC_001g 
Author Giunti Interactive Labs S.r.l., Altran SDB 
Date 21/03/06, 25/04/07 
Goal [Describe the goal of the User triggering this 
function] 
 
The User needs to create a resource. 
Pre-conditions [Describe the pre-conditions that must be 
fulfilled in order to justify the need of the goal] 
 
1. The needed resource doesn’t exist (i.e. it 
is not available on the repositories yet). 
2. A set of resource editors / authoring tools 
must be available. 
3. No available editing tools that can be 
associated to the selected resource 
format. 
4. The User has opened the KRSM UI. 
 
Post-conditions [Describe the Post-conditions that Use Case 
intends to achieve] 
 
1. The editing tool has been downloaded 
and installed. 
2. The list of editing tools locally-available is 
updated. 
3. The needed resource has been created. 
4. The resource is loaded into the KRSM 
system. 
5. The list of ‘Most recently-used’ resources 
is updated. 
 
Type [e.g. Basic or Optional] 
 
Basic. 
 
Triggering event [The triggering event can be a User selecting 
something in the UI or the system] 
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The User selects the ‘Create a Resource’ entry 
in the Menu Bar of the KRSM UI. 
 
Flow of Events [Describe the process and usage of the other 
Use Cases by means of the referring ID] 
 
1. The User selects the kind of resource 
(e.g. Text, Image, Video, Audio, 
Animation, Presentation) from a list. 
2. The KRSM returns no results available, 
that is, no tools available that can be 
associated to the selected kind of 
resource. 
3. The KRSM suggests: 
a. an alternative resource format (e.g. 
no .mov editors available, but .avi 
ones) 
b. to download and install a proper tool. 
4. The User downloads and installs the 
editing tool. 
5. The resource editor / authoring tool is 
loaded. 
6. The resource editor / authoring tool is 
opened. 
7. The User creates the resource needed. 
Extensions  
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KRSM_UC_002a (Storage of a knowledge resource (ordinary flow)) 
Name of Use Case Storage of a knowledge resource 
(ordinary flow) 
Use Case ID KRSM_UC_002a  
Author Giunti Interactive Labs S.r.l., L3S 
Date 21/03/06, 05/06/06, 21/07/06 
Goal [Describe the goal of the User triggering this 
function] 
 
The User needs to store a resource. 
 
Pre-conditions [Describe the pre-conditions that must be 
fulfilled in order to justify the need of the goal] 
 
1. The resource is available. 
2. A set of (local and / or remote) 
repositories onto which to store the 
resource is available. 
3. The User is allowed to access the set of 
repositories. 
4. The User has opened the KRSM UI. 
5. There is enough room on the repository(-
ies) to store the resource. 
 
Post-conditions [Describe the Post-conditions that Use Case 
intends to achieve] 
 
1. The needed resource has been stored. 
2. The list of ‘Most recently-used’ resources 
is updated. 
 
Type [e.g. Basic or Optional] 
 
Basic. 
 
Triggering event [The triggering event can be a User selecting 
something in the UI or the system] 
 
The User selects the ‘Store a Resource’ entry in 
the Menu Bar of the KRSM UI. 
 
Flow of Events [Describe the process and usage of the other 
Use Cases by means of the referring ID] 
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1. The User selects the resource to be 
stored and loads it into the KRSM 
system. 
2. The System shows the User a list 
containing the (local and remote) 
repositories26 which (s)he is allowed to 
access. 
3. The User selects the target repository(-
ies) where to store the resource 
4. The User stores the resource. 
 
Extensions  
 
                                                 
26 See Assumption A_05 and A_06 
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KRSM_UC_002b (Storage of a knowledge resource (exception 1)) 
Name of Use Case Storage of a knowledge resource 
(exception 1) 
Use Case ID KRSM_UC_002b  
Author Giunti Interactive Labs S.r.l., Altran SDB 
Date 05/06/06, 25/04/07 
Goal [Describe the goal of the User triggering this 
function] 
 
The User needs to store a resource. 
 
Pre-conditions [Describe the pre-conditions that must be 
fulfilled in order to justify the need of the goal] 
 
1. The resource is available. 
2. A set of (local and / or remote) 
repositories onto which to store the 
resource is available. 
3. The User is allowed to access the set of 
repositories. 
4. The User has opened the KRSM UI. 
5. There is not enough room on the 
repository(-ies) to store the resource. 
 
Post-conditions [Describe the Post-conditions that Use Case 
intends to achieve] 
 
1. The needed resource has been stored. 
2. The list of ‘Most recently-used’ resources 
is updated. 
 
Type [e.g. Basic or Optional] 
 
Basic. 
 
Triggering event [The triggering event can be a User selecting 
something in the UI or the system] 
 
The User selects the ‘Store a Resource’ entry in 
the Menu Bar of the KRSM UI. 
 
Flow of Events [Describe the process and usage of the other 
Use Cases by means of the referring ID] 
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1. The User selects the resource to be 
stored and loads it into the KRSM 
system. 
2. The System shows the User a list 
containing the (local and remote) 
repositories27 which (s)he is allowed to 
access. 
3. The User selects the target repository(-
ies) where to store the resource. 
4. The KRSM system detects that the 
resource is too bulky to be stored on the 
selected repository. But enough space 
can be freed on the Repository. 
5. The needed space on the Repository is 
automatically freed. 
6. The User stores the resource. 
 
Extensions  
 
                                                 
27 See Assumption A_05 and A_06 
 
Report with summary of WP5 outputs and a 
roadmap for knowledge resource sharing & 
management RTD 
 
TENCompetence – IST-2005-027087 Page 175 / 248 
 
KRSM_UC_002c (Storage of a knowledge resource (exception 1)) 
Name of Use Case Storage of a knowledge resource 
(exception 2) 
Use Case ID KRSM_UC_002c  
Author Giunti Interactive Labs S.r.l., L3S, Altran SDB 
Date 05/06/06, 21/07/06, 25/04/07 
Goal [Describe the goal of the User triggering this 
function] 
 
The User needs to store a resource. 
 
Pre-conditions [Describe the pre-conditions that must be 
fulfilled in order to justify the need of the goal] 
 
1. The resource is available. 
2. A set of (local and / or remote) 
repositories onto which to store the 
resource is available. 
3. The User is allowed to access the set of 
repositories. 
4. The User has opened the KRSM UI. 
5. There is not enough room on the 
repository(-ies) to store the resource. 
 
Post-conditions [Describe the Post-conditions that Use Case 
intends to achieve] 
 
1. The needed resource has been stored. 
2. The list of ‘Most recently-used’ resources 
is updated. 
 
Type [e.g. Basic or Optional] 
 
Basic. 
 
Triggering event [The triggering event can be a User selecting 
something in the UI or the system] 
 
The User selects the ‘Store a Resource’ entry in 
the Menu Bar of the KRSM UI. 
 
Flow of Events [Describe the process and usage of the other 
Use Cases by means of the referring ID] 
 
Report with summary of WP5 outputs and a 
roadmap for knowledge resource sharing & 
management RTD 
 
TENCompetence – IST-2005-027087 Page 176 / 248 
 
 
1. The User selects the resource to be 
stored and loads it into the KRSM 
system. 
2. The System shows the User a list 
containing the (local and remote) 
repositories28 which (s)he is allowed to 
access. 
3. The User selects the target repository(-
ies) where to store the resource 
4. The KRSM system detects that the 
resource is too bulky to be stored on the 
selected repository. But enough space 
can be freed on the Repository only if the 
Repository’s MAX_STORAGE_THRESHOLD 
is increased. 
5. The Repository’s 
MAX_STORAGE_THRESHOLD is 
automatically increased up to the needed 
value 
6. The User stores the resource. 
 
Extensions  
 
                                                 
28 See Assumption A_05 and A_06 
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KRSM_UC_002d (Storage of a knowledge resource (exception 1)) 
Name of Use Case Storage of a knowledge resource 
(exception 3) 
Use Case ID KRSM_UC_002d  
Author Giunti Interactive Labs S.r.l., L3S, Altran SDB 
Date 05/06/06, 21/07/06, 25/04/07 
Goal [Describe the goal of the User triggering this 
function] 
 
The User needs to store a resource. 
 
Pre-conditions [Describe the pre-conditions that must be 
fulfilled in order to justify the need of the goal] 
 
1. The resource is available. 
2. A set of (local and / or remote) 
repositories onto which to store the 
resource is available. 
3. The User is allowed to access the set of 
repositories. 
4. The User has opened the KRSM UI. 
5. There is not enough room on the 
repository(-ies) to store the resource. 
 
Post-conditions [Describe the Post-conditions that Use Case 
intends to achieve] 
 
1. The needed resource has not been 
stored. 
2. The KRSM system displays a message to 
the User that there is no enough space 
on the repository and suggests splitting 
the Resource into smaller chunks or 
changing the storage capacity of the 
repository. 
Type [e.g. Basic or Optional] 
 
Basic. 
 
Triggering event [The triggering event can be a User selecting 
something in the UI or the system] 
 
The User selects the ‘Store a Resource’ entry in 
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the Menu Bar of the KRSM UI. 
 
Flow of Events [Describe the process and usage of the other 
Use Cases by means of the referring ID] 
 
1. .The User selects the resource to be 
stored and loads it into the KRSM 
system. 
2. The System shows the User a list 
containing the (local and remote) 
repositories29 which (s)he is allowed to 
access. 
3. The User selects the target repository(-
ies) where to store the resource 
4. The KRSM system detects that the 
resource is too bulky to be stored on the 
selected repository. But the KRSM system 
suggests the user to split the Resource in 
smaller chunks. 
 
Extensions  
 
                                                 
29 See Assumption A_05 and A_06 
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KRSM_UC_003a (Search of a knowledge resource (ordinary flow)) 
Name of Use Case Search of a knowledge resource (ordinary 
flow) 
Use Case ID KRSM_UC_003a 
Author Giunti Interactive Labs S.r.l., Altran SDB 
Date 21/03/06, 25/04/07 
Goal [Describe the goal of the User triggering this 
function] 
 
The User needs a knowledge resource. 
 
Pre-conditions [Describe the pre-conditions that must be 
fulfilled in order to justify the need of the goal] 
 
1 A set of (local and / or remote) repositories 
onto which to search the resource is 
available. 
2 The User is allowed to access the set of 
repositories. 
3 The User has opened the KRSM UI. 
 
Post-conditions [Describe the Post-conditions that Use Case 
intends to achieve] 
 
1 The needed resource has been sought. 
2 The KRSM system returns a list of results. 
3 If the Preview is set ‘ON’ in the KRSM UI 
Preferences > Search results, the resources 
are previewed too. 
4 The list of results is cached. 
 
Type [e.g. Basic or Optional] 
 
Basic. 
 
Triggering event [The triggering event can be a User selecting 
something in the UI or the system] 
 
The User selects the ’Search…’ entry in the 
Menu Bar of the KRSM UI. 
 
Flow of Events [Describe the process and usage of the other 
Use Cases by means of the referring ID] 
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1. The User enters the name or part of it 
(e.g. by using wildcard characters), 
format extension included, of the 
resource to be sought into a search field. 
a. Optionally, the User can set the 
maximum number of results fetched 
by the search differently from the 
‘default’ value set and proposed by 
the system. 
b. Optionally, the User can set the 
maximum number of results 
displayed at once differently from 
the ‘default’ value set and proposed 
by the system. 
c. Optionally, the User can set some 
additional search parameters related 
to resource sharing / access 
permission, quality rating, activity 
history, and so on. 
 
 
Extensions  
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KRSM_UC_003b (Search of a knowledge resource (exception 1)) 
Name of Use Case Search of a knowledge resource 
(exception 1) 
Use Case ID KRSM_UC_003b 
Author Giunti Interactive Labs S.r.l., Altran SDB 
Date 21/03/06, 25/04/07 
Goal [Describe the goal of the User triggering this 
function] 
 
The User needs a knowledge resource. 
 
Pre-conditions [Describe the pre-conditions that must be 
fulfilled in order to justify the need of the goal] 
 
1 A set of (local and / or remote) repositories 
onto which to search the resource is 
available. 
2 The User is allowed to access the set of 
repositories. 
3 The User has opened the KRSM UI. 
 
Post-conditions [Describe the Post-conditions that Use Case 
intends to achieve] 
 
1. The needed resource has been sought. 
2. The KRSM system returns a list of 
results. 
3. If the Preview is set ‘ON’ in the KRSM UI 
Preferences > Search results, the 
resources are previewed too. 
4. The list of results is cached. 
 
Type [e.g. Basic or Optional] 
 
Basic. 
 
Triggering event [The triggering event can be a User selecting 
something in the UI or the system] 
 
The User selects the ‘Search…’ entry in the 
Menu Bar of the KRSM UI. 
 
Flow of Events [Describe the process and usage of the other 
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Use Cases by means of the referring ID] 
 
1 The User selects a content type. 
a. Optionally, the User can set the 
maximum number of results fetched 
by the search differently from the 
‘default’ value set and proposed by 
the system. 
b. Optionally, the User can set the 
maximum number of results 
displayed at once differently from 
the ‘default’ value set and proposed 
by the system. 
c. Optionally, the User can set some 
additional search parameters related 
to resource sharing / access 
permission, quality rating, activity 
history, and so on. 
2 The User submits the search request. 
3 The KRSM opens a basic content editor. 
4 The User edits and submits the content 
pattern. 
 
Extensions  
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KRSM_UC_003c (Search of a knowledge resource (exception 2)) 
Name of Use Case Search of a knowledge resource 
(exception 2) 
Use Case ID KRSM_UC_003c 
Author Giunti Interactive Labs S.r.l., Altran SDB 
Date 21/03/06, 25/04/07 
Goal [Describe the goal of the User triggering this 
function] 
 
The User needs a knowledge resource. 
 
Pre-conditions [Describe the pre-conditions that must be 
fulfilled in order to justify the need of the goal] 
 
1. A set of (local and / or remote) 
repositories onto which to search the 
resource is available. 
2. The User is allowed to access the set of 
repositories. 
3. The User has opened the KRSM UI. 
 
Post-conditions [Describe the Post-conditions that Use Case 
intends to achieve] 
 
1. The needed resource has been sought. 
2. The KRSM system returns a list of 
results. 
3. If the Preview is set ‘ON’ in the KRSM UI 
Preferences > Search results, the 
resources are previewed too. 
4. The list of results is cached. 
 
Type [e.g. Basic or Optional] 
 
Basic. 
 
Triggering event [The triggering event can be a User selecting 
something in the UI or the system] 
 
The User selects the ‘Search…’ entry in the 
Menu Bar of the KRSM UI. 
 
Flow of Events [Describe the process and usage of the other 
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Use Cases by means of the referring ID] 
 
1. The User sets search parameters related 
to resource sharing / access permission, 
quality rating, activity history, and so on. 
a. Optionally, the User can set the 
maximum number of results 
fetched by the search differently 
from the ‘default’ value set and 
proposed by the system. 
b. Optionally, the User can set the 
maximum number of results 
displayed at once differently from 
the ‘default’ value set and proposed 
by the system. 
2. The User submits the search request. 
3. The KRSM opens a basic content editor. 
4. The User edits and submits the content 
pattern. 
 
 
Extensions  
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KRSM_UC_004 (Retrieval of a knowledge resource) 
Name of Use Case Access (retrieve) a resource 
Use Case ID KRSM_UC_004 
Author Giunti Interactive Labs S.r.l., Altran SDB 
Date 21/03/06, 25/04/07 
Goal [Describe the goal of the User triggering this 
function] 
 
The User needs a knowledge resource. 
 
Pre-conditions [Describe the pre-conditions that must be 
fulfilled in order to justify the need of the goal] 
 
1. The resource is available. 
2. The User is allowed to access the 
resource. 
3. The User has opened the KRSM UI. 
 
Post-conditions [Describe the Post-conditions that Use Case 
intends to achieve] 
 
1. The needed resource has been 
retrieved. 
2. The list of ‘Most recently-used’ 
resources is updated. 
 
Type [e.g. Basic or Optional] 
 
Basic. 
 
Triggering event [The triggering event can be a User selecting 
something in the UI or the system] 
 
The User selects the ‘Search…’ entry in the 
Menu Bar of the KRSM UI. 
 
Flow of Events [Describe the process and usage of the other 
Use Cases by means of the referring ID] 
 
1. The User seeks the resource according 
to KRSM_UC_003. 
2. The User selects the resource. 
3. The User loads the resource (e.g. by 
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double clicking). 
4. The resource is retrieved (i.e. cached 
in the KRSM system). 
 
Extensions  
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KRSM_UC_007a (Sharing of a knowledge resource by setting the 
permission parameters) 
Name of Use Case Sharing of a knowledge resource by 
setting the permission parameters 
Use Case ID KRSM_UC_007a 
Author Giunti Interactive Labs S.r.l., Altran SDB 
Date 21/03/06, 25/04/07 
Goal [Describe the goal of the User triggering this 
function] 
 
The User needs to share a knowledge resource. 
 
Pre-conditions [Describe the pre-conditions that must be 
fulfilled in order to justify the need of the goal] 
 
1. The resource is available. 
2. The User is allowed to access the 
resource. 
3. The User has the rights to modify the 
access to the resource. 
4. The User has opened the KRSM UI. 
5. The User has retrieved the resource 
according to KRSM_UC_004 
 
Post-conditions [Describe the Post-conditions that Use Case 
intends to achieve] 
 
1. The access rights to the resource are 
updated. 
2. The access rights to the resource are 
stored into the KRSM system. 
3. The list of ‘Most recently-used’ resources 
is updated. 
 
Type [e.g. Basic or Optional] 
 
Basic. 
 
Triggering event [The triggering event can be a User selecting 
something in the UI or the system] 
 
The User selects the ‘Properties’ entry in the 
Menu Bar of the KRSM UI. 
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Flow of Events [Describe the process and usage of the other 
Use Cases by means of the referring ID] 
 
1. The User sets the kind of access to the 
resource, that is, the permissions 
parameters (e.g. RWX). 
2. Optionally, the User can set the kind of 
user is allowed to access the resource by 
selecting it from a list. 
 
Extensions  
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KRSM_UC_007b (Sharing of a knowledge resource by setting the 
access parameters (ordinary flow)) 
Name of Use Case Sharing of a knowledge resource by 
setting the access parameters (ordinary 
flow) 
Use Case ID KRSM_UC_007b 
Author Giunti Interactive Labs S.r.l., Altran SDB 
Date 21/03/06, 25/04/07 
Goal [Describe the goal of the User triggering this 
function] 
 
The User needs to share a knowledge resource. 
 
Pre-conditions [Describe the pre-conditions that must be 
fulfilled in order to justify the need of the goal] 
 
1. The resource is available. 
2. The User is allowed to access the 
resource. 
3. The User has the rights to modify the 
access to the resource. 
4. The User has opened the KRSM UI. 
5. The User has retrieved the resource 
according to KRSM_UC_004 
 
Post-conditions [Describe the Post-conditions that Use Case 
intends to achieve] 
 
1. The access rights to the resource are 
updated. 
2. The access rights to the resource are 
stored into the KRSM system. 
3. The list of ‘Most recently-used’ resources 
is updated. 
 
Type [e.g. Basic or Optional] 
 
Basic. 
 
Triggering event [The triggering event can be a User selecting 
something in the UI or the system] 
 
The User selects the ‘Properties’ entry in the 
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Menu Bar of the KRSM UI. 
 
Flow of Events [Describe the process and usage of the other 
Use Cases by means of the referring ID] 
 
1. The User sets the kind of user is allowed 
to access the resource by selecting it 
from a list. 
2. Optionally, the User can set the kind of 
access to the resource, that is, the 
permissions parameters (e.g. RWX) 
 
Extensions  
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KRSM_UC_007c (Sharing of a knowledge resource by setting the 
access parameters (exception 1)) 
Name of Use Case Sharing of a knowledge resource by 
setting the access parameters (exception 
1) 
Use Case ID KRSM_UC_007c 
Author Giunti Interactive Labs S.r.l., Altran SDB 
Date 21/03/06, 25/04/07 
Goal [Describe the goal of the User triggering this 
function] 
 
The User needs to share a knowledge resource. 
 
Pre-conditions [Describe the pre-conditions that must be 
fulfilled in order to justify the need of the goal] 
 
1. The resource is available. 
2. The User is allowed to access the 
resource. 
3. The User has the rights to modify the 
access to the resource. 
4. The User has opened the KRSM UI. 
5. The User has retrieved the resource 
according to KRSM_UC_004. 
6. The entered user has to be registered in 
the TENCompetence system. 
 
Post-conditions [Describe the Post-conditions that Use Case 
intends to achieve] 
 
1. The access rights to the resource are 
updated. 
2. The access rights to the resource are 
stored into the KRSM system. 
3. The list of ‘Most recently-used’ resources 
is updated. 
 
Type [e.g. Basic or Optional] 
 
Basic. 
 
Triggering event [The triggering event can be a User selecting 
something in the UI or the system] 
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The User selects the ‘Properties’ entry in the 
Menu Bar of the KRSM UI. 
 
Flow of Events [Describe the process and usage of the other 
Use Cases by means of the referring ID] 
 
1. The User sets the kind of user is allowed 
to access the resource by selecting it 
from a list. 
2. Optionally, the User can set the kind of 
access to the resource, that is, the 
permissions parameters. 
 
Extensions  
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KRSM_UC_008 (Quality rating of a knowledge resource) 
Name of Use Case Rate a quality of a resource 
Use Case ID KRSM_UC_008 
Author Giunti Interactive Labs S.r.l., Altran SDB 
Date 21/03/06, 01/06/06, 25/04/07 
Goal [Describe the goal of the User triggering this 
function] 
 
The User needs to rate the quality of a 
knowledge resource. 
 
Pre-conditions [Describe the pre-conditions that must be 
fulfilled in order to justify the need of the goal] 
 
1. The resource is available. 
2. The User is allowed to access the 
resource. 
3. The User has the rights to vote the 
resource. 
4. The User has opened the KRSM UI. 
5. The User has retrieved the resource 
according to KRSM_UC_004. 
 
Post-conditions [Describe the Post-conditions that Use Case 
intends to achieve] 
 
1. The resource Quality rating is updated. 
2. The resource Quality rating is stored into 
the KRSM system. 
3. The list of ‘Most recently-used’ resources 
is updated. 
 
Type [e.g. Basic or Optional] 
 
Basic. 
 
Triggering event [The triggering event can be a User selecting 
something in the UI or the system] 
 
The User selects the ‘Properties’ entry in the 
Menu Bar of the KRSM UI. 
 
Flow of Events [Describe the process and usage of the other 
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Use Cases by means of the referring ID] 
 
1. The User sets the Quality of the resource by: 
 
a. entering a value in a proper field 
(where range values are provided 
by the KRSM UI) 
b. selecting a value in a list (e.g. a Likert scale, 
whose range end values are provided by the 
KRSM UI). 
 
 
Extensions  
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KRSM_UC_010 (Delete of a knowledge resource) 
Name of Use Case Delete of a knowledge resource 
Use Case ID KRSM_UC_010 
Author Giunti Interactive Labs S.r.l., Altran SDB 
Date 21/03/06, 25/04/07 
Goal [Describe the goal of the User triggering this 
function] 
 
The User needs to delete a knowledge 
resource. 
 
Pre-conditions [Describe the pre-conditions that must be 
fulfilled in order to justify the need of the goal] 
 
1. The resource is available. 
2. The User has opened the KRSM UI. 
3. The User has retrieved the resource 
according to KRSM_UC_004. 
 
Post-conditions [Describe the Post-conditions that Use Case 
intends to achieve] 
 
1. The resource is no more available. 
2. The list of ‘Most recently-used’ resources 
is updated. 
 
Type [e.g. Basic or Optional] 
 
Basic. 
 
Triggering event [The triggering event can be a User selecting 
something in the UI or the system] 
 
The User selects the ‘Properties’ entry in the 
Menu Bar of the KRSM UI. 
 
Flow of Events [Describe the process and usage of the other 
Use Cases by means of the referring ID] 
 
1. The User flags the resource as ‘Deleted’. 
 
Extensions  
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KRSM_UC_013 (Adding a new repository) 
Name of Use Case Adding a new repository 
Use Case ID KRSM_UC_013 
Author Giunti Interactive Labs S.r.l., Altran SDB 
Date 21/03/06, 30/05/06, 24/06/06, 25/04/07 
Goal [Describe the goal of the User triggering this 
function] 
 
The User needs to add a new repository. 
 
Pre-conditions [Describe the pre-conditions that must be 
fulfilled in order to justify the need of the goal] 
 
1. The new repository is available. 
2. The User has got the Access rights to the 
repository. 
3. The User has got the rights to perform 
KRSM Administration activities. 
4. The User has opened the KRSM UI. 
 
Post-conditions [Describe the Post-conditions that Use Case 
intends to achieve] 
 
1. The new repository has been mapped 
into the KRSM system. 
2. The new repository has been made 
available into the KRSM system. 
3. The list of repositories has been updated. 
 
Type [e.g. Basic or Optional] 
 
Basic. 
 
Triggering event [The triggering event can be a User selecting 
something in the UI or the system] 
 
The User selects the ‘Administration’ entry in 
the Menu Bar of the KRSM UI. 
 
Flow of Events [Describe the process and usage of the other 
Use Cases by means of the referring ID] 
 
1. The User selects the ‘Add a repository’ 
 
Report with summary of WP5 outputs and a 
roadmap for knowledge resource sharing & 
management RTD 
 
TENCompetence – IST-2005-027087 Page 197 / 248 
 
entry. 
 
2. The User selects a new repository to add. 
3. The repository has been added. 
 
Extensions  
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KRSM_UC_019a (Browse resources (ordinary flow)) 
Name of Use Case Browse resources (ordinary flow) 
Use Case ID KRSM_UC_019a  
Author Altran SDB 
Date 25/04/07 
Goal [Describe the goal of the User triggering this 
function] 
 
The User needs to rate the quality of a 
knowledge resource. 
 
Pre-conditions [Describe the pre-conditions that must be 
fulfilled in order to justify the need of the goal] 
 
1. A set of (local and / or remote) 
repositories onto which to search the 
resource is available. 
2. The User is allowed to access the set of 
repositories. 
3. The User has opened the KRSM UI. 
 
Post-conditions [Describe the Post-conditions that Use Case 
intends to achieve] 
 
1. The needed resource has been sought. 
2. If the resource is found and selected the 
list of ‘Most recently-used’ resources is 
updated. 
 
Type [e.g. Basic or Optional] 
 
Basic. 
 
Triggering event [The triggering event can be a User selecting 
something in the UI or the system] 
 
The User selects the ‘Most recently-used’ entry 
in the Menu Bar of the KRSM UI. 
 
Flow of Events [Describe the process and usage of the other 
Use Cases by means of the referring ID] 
 
1. The User browses the ‘most recently used’ 
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resources list to see whether the resource is 
already loaded (i.e. ‘cached’) into the KRSM 
system or not. 
 
 
Extensions  
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KRSM_UC_019b (Browse resources (exception 1)) 
Name of Use Case Browse resources (exception 1) 
Use Case ID KRSM_UC_019b  
Author Altran SDB 
Date 25/04/07 
Goal [Describe the goal of the User triggering this 
function] 
 
The User needs to rate the quality of a 
knowledge resource. 
 
Pre-conditions [Describe the pre-conditions that must be 
fulfilled in order to justify the need of the goal] 
 
4. A set of (local and / or remote) 
repositories onto which to search the 
resource is available. 
5. The User is allowed to access the set of 
repositories. 
6. The User has opened the KRSM UI. 
 
Post-conditions [Describe the Post-conditions that Use Case 
intends to achieve] 
 
3. The needed resource has been sought. 
4. If the resource is found and selected the 
list of ‘Most recently-used’ resources is 
updated. 
 
Type [e.g. Basic or Optional] 
 
Basic. 
 
Triggering event [The triggering event can be a User selecting 
something in the UI or the system] 
 
The User selects the ‘Open…’ entry in the Menu 
Bar of the KRSM UI. 
 
Flow of Events [Describe the process and usage of the other 
Use Cases by means of the referring ID] 
 
1. The User browses the resources available in 
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the network of repositories. 
 
 
Extensions  
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Annex A-IV: WP5 Evaluation plan and 
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1 Forms and tables 
 
1.1 General Questionnaire on the Quality of the 
Software 
 
 Strongly 
 disagree 
   Strongly  
agree 
Functionality  1 2 3 4 5 Comments 
Suitability The software can 
perform the 
required tasks 
      
Accurateness The result is as 
expected 
      
Interoperability The system can 
interact with 
another system 
      
Security The software 
prevents 
unauthorized access 
      
Reliability  1 2 3 4 5 Comments 
Maturity Most of the faults in 
the software been 
eliminated over time 
      
Fault tolerance The software is 
capable of handling 
errors 
      
Recoverability The software can 
resume working and 
restore lost data 
after failure 
      
Usability  1 2 3 4 5 Comments 
Understandability The system enables       
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the user to 
understand how to 
use the system 
easily 
Learnability The user can learn 
to use the system 
easily 
      
Operability The user can use 
the system without 
much effort 
      
Attractiveness The interface looks 
good and attractive 
to the user 
      
Efficiency  1 2 3 4 5 Comments 
Time Behaviour The system 
responds quickly 
enough 
      
Resource 
Utilization 
The system utilizes 
resources efficiently 
      
Maintainability  1 2 3 4 5 Comments 
Analyzability Faults can be easily 
diagnosed 
      
Changeability The software can be 
easily modified 
      
Stability The software can 
continue functioning 
if changes are 
made? 
      
Testability The software can be 
easily tested 
      
Portability  1 2 3 4 5 Comments 
Adaptability The software can be       
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moved to other 
environments 
Installability The software can be 
installed easily 
      
Conformance The software 
complies with 
portability standards 
      
Replaceability The software can 
easily replace other 
software 
      
Table 12 - General Questionnaire on the Quality of the Software 
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1.2 Coding Quality Questionnaire of the KRSM System 
 
Question Yes No N/A Comments 
Are all the APIs needed 
for the integration in 
WP3 client available? 
    
Is Object Oriented 
programming used 
correctly (e.g. is there 
clear separation of 
concerns)? 
    
Is all the code placed in 
the TENCompetence CVS 
repository? 
    
Is there proper use of 
try/catch and managing 
of exceptions? 
    
Are Java classes properly 
documented using 
Javadoc (or Javadoc like 
style)? 
    
Are there appropriate 
inline comments? 
    
Does the source code 
follow Java source code 
conventions (e.g. 
Eclipse, D3.1 naming 
conventions for classes, 
interfaces, methods, 
variables, etc.) ? 
    
Are variable names 
human readable? 
    
Is source code well 
structured? 
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Is there proper 
indentation of code? 
    
Does source code 
contain any dead code? 
    
Does source code 
contain any hard coded 
values? 
    
Is code efficient?     
Is JUnit used for unit 
test framework? 
    
Can the software be 
installed and run on a 
different environment 
than the one it is used 
for development?? 
    
Is there API 
documentation 
available? 
    
Is English used properly 
in code and 
documentation? 
    
Is the User Interface 
modelled after the 
Eclipse User Interface 
Guidelines? 
    
Table 13 - Coding Quality Questionnaire of the KRSM System 
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1.5 KRSM Functionality Questionnaire 
 
Please, fill in the following questionnaire by indicating the 
implementation state for each functionality (e.g. fully implemented, 
implemented but needs improvement, partially implemented, not 
implemented) and give some comments, suggestions or observations. 
 
 
Functionality Implementation 
State 
Comments / 
Observations 
Create a Resource   
Search for / retrieve a 
resource 
  
Store a resource   
Pack / build knowledge 
resources 
  
Delete a resource   
Modify access and 
permission rights 
associated to a resource 
(Sharing) 
  
Rate a resource   
Preview a resource   
Preview resource’s 
metadata 
  
Log in / out the KRSM 
system 
  
Set the working mode   
Add a repository   
Set the storage capacity   
 
Report with summary of WP5 outputs and a 
roadmap for knowledge resource sharing & 
management RTD 
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Perform back-up   
Recommending systems 
for users’ preferences via 
collaborative filtering like 
‘Taste’ 
  
Sharing images via 
‘Flickr’ 
  
Sharing videos via 
‘YouTube’ 
  
Sharing bookmarks via 
‘Technorati’ 
  
Creating / sharing text 
documents and 
spreadsheets via ‘Google 
Docs & Spreadsheets’ 
  
Table 21 – KRSM Functionality Questionnaire 
 
 
1.6 List of the Test Cases and Tests for the Functional 
Testing 
 
Cluster 001: Authoring 
Test Condition 001C1: Create a knowledge resource 
Test Case 001C1T1: Create a knowledge resource with a 
resource editor / authoring tool: 
 Create a MS Word document 
 Create a MS Excel document 
 Create a PDF document 
Test Condition 001C2: Delete of a knowledge resource 
Test Case 001C2T1: Delete of a knowledge resource 
 Delete a MS Word document 
 Delete a MS Excel document 
 Delete a PDF document 
 Delete an image resource 
 Delete an audio resource 
 Delete a video resource 
Test Condition 001C3: Edit a knowledge resource 
Test Case 001C3T1: Edit a knowledge resource 
 
Report with summary of WP5 outputs and a 
roadmap for knowledge resource sharing & 
management RTD 
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 Edit a MS Word document 
 Edit a MS Excel document 
 Edit a PDF document 
Cluster 002: Sharing 
Test Condition 002C1: Share a knowledge resource 
Test Condition 002C1T1: Share a knowledge resource 
 Share a document by copying it to a KRSM shared folder 
 Share an image resource by copying it to a KRSM shared folder 
 Share an audio resource by copying it to a KRSM shared folder 
 Share a video resource by copying it to a KRSM shared folder 
 Share a document by changing its properties 
 Share an image resource by changing its properties 
 Share an audio resource by changing its properties 
 Share a video resource by changing its properties 
Cluster 003: Storing 
Test Condition 003C1: Store a knowledge resource 
Test Case 003C1T1: Store a knowledge resource 
 Store a document by copying it to a KRSM save folder 
 Store an image resource by copying it to a KRSM save folder 
 Store an audio resource by copying it to a KRSM save folder 
 Store a video resource by copying it to a KRSM save folder 
Test Condition 003C2: Add a new repository 
Test Case 003C2T1: Add a new repository 
 Add a repository by checking it in the KRSM Search 
Configuration Dialog 
Cluster 004: Access and Usage 
Test Condition 004C1: Browse resources 
Test Case 004C1T2: Browse resources 
 Browse locally shared resources 
 Browse a P2P host 
Test Condition 004C2: Search resources 
Test Case 004C2T1: Search resources 
 Search a document in KRSM 
 Search a document in P2P 
 Search a document in repositories 
 Search an image resource in KRSM 
 Search an image resource in P2P 
 Search an image resource in repositories 
 Search an audio resource document in KRSM 
 Search an audio resource in P2P 
 Search an audio resource in repositories 
 Search a video resource in KRSM 
 Search a video resource in P2P 
 Search a video resource in repositories 
Test Condition 004C3: Access (retrieve) a resource 
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Test Case 004C3T1: Access (retrieve) a resource 
 Retrieve (download) a document resource 
 Retrieve (download) an image resource 
 Retrieve (download) an audio resource 
 Retrieve (download) a video resource 
Test Condition 004C4: Rate a quality of a resource 
Test Case 004C4T1: Rate a quality of a resource 
 Rate a quality of a document resource 
 Rate a quality of an image resource 
 Rate a quality of an audio resource 
 Rate a quality of a video resource 
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1.7 Evaluation Instructions for the Functional Testing 
 
This file contains instructions to the evaluators/test executers for the 
evaluation of the first cycle KRSM prototype system. The evaluation 
includes the following: 
• Setting up the evaluation environment; 
• Functional testing. 
 
The evaluation will be performed by reviewing the source code and 
documentation of the KRSM system and by executing functional tests. 
The results of the evaluation must be documented by filling in the 
tables given in the following accompanying files: 
• EvaluationTables.doc - this file contains the following tables: 
o Client Hardware and Software Environment 
o KRSM Functionality Questionnaire. 
• TestCases.doc – this file contains the defined test cases. 
 
1 Setting up the Evaluation Environment 
 
The evaluation environment includes definition, organization and 
documentation of the hardware and software environment used for the 
experiments. 
 
1.7.1 Setting up KRSM Client 
Documenting the Hardware and Software Environment 
Before starting tests and experiments the client hardware and 
software environment should be documented in the table Client 
Hardware and Software Environment in EvaluationTables.doc. 
 
Downloading the KRSM Client 
The KRSM client can be downloaded from http://www-it.fmi.uni-
sofia.bg/TenC/KRSM/ 
 
Compiling the KRSM Client (optional) 
This is an optional step – it is not needed for running the tests. 
Nevertheless, we must also test how the KRSM client compiles on 
different platforms. 
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Installing the KRSM Client 
The installation consists of unzipping KRSM components into 
appropriate folders on the client machine.. 
 
Configuring the KRSM Client 
The configuration of the KRSM client includes setting up the working 
folders (Shared, Save, etc.), configuring the paths for the Web 
browser and other applications, configuring the Internet connection, 
external repositories, etc. 
 
1.7.2 Functional Testing 
Functional testing covers how well the system executes the functions it 
is supposed to execute—including user commands, data manipulation, 
searches and business processes, user screens, and integrations. 
 
Since not all of the functionality of the KRSM system is fully 
implemented in the current version the evaluation will focus mainly on 
searching and retrieving of resources, sharing of resources and rating 
of resources. The resources for the testing can be document files 
(html. pdf, txt, doc, etc.), image files (jpeg, gif, png, bmp, etc.), audio 
file (mp3, wav, etc.), video file (mpeg, avi, etc.) and multimedia 
presentations (ppt, swf). 
 
We recommend that functional testing should include the tests in 
Annex A-IV 1.6. 
 
The test cases for the functional testing are given in file 
TestCases.doc. 
 
For each Test Case we have defined several tests that must be 
executed and recorded in the Actual result field of the Test Case. For 
the convenience of the evaluator/tester we have already filled in the 
Actual result field and she/he has to run the test, fill in her/his name, 
the date, mark the test as Pass or Fail and carefully record all errors, 
problems and observations in the Notes field. 
 
If a test is not executed for some reason it should be marked as Not 
executed. 
 
After the test completion the test executors should also fill in the 
KRSM Functionality Questionnaire given in EvaluationTables.doc by 
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indicating the implementation state for each functionality (e.g. fully 
implemented, implemented but needs improvement, partially 
implemented, not implemented) and give some comments, 
suggestions or observations. 
 
For information on installing and using the KRSM client consult the 
Annex on KRSM manuals reported in ID5.5. 
 
Notes: 
 
1. The current version of the KRSM client supports only MS Word, 
MS Excel and Adobe Acrobat as resource editors. For this reason 
the test cases for creating and editing resources include tests 
only for these editors. Note that if these editors are not installed 
or installed in a “different” folder the KRSM client may not be 
able to launch them. 
2. Deleting a resource works on locally shared resources (use 
Library tab of KRSM client). 
3. Sharing a resource can be done by copying the resource to a 
KRSM shared folder or if it is in a KRSM save folder by selecting 
it with the right mouse button and choosing Share file from the 
popup menu (use Library tab of KRSM client). 
4. Storing a resource can be done locally by copying it to a KRSM 
save folder. 
5. Adding/removing a repository can be done by 
checking/unchecking it in the ECL Repositories Search 
Configuration Dialog/KRSM Search Configuration Dialog (use 
Search tab of KRSM client) 
6. To browse locally shared resources use the Library tab of KRSM 
client. Only P2P hosts can be browsed – select an item from the 
search results and press the Browse Host button. 
 
 
1.8 Main Functionality of the KRSM Client 
 
1.8.1 Notes for KRSM tool usage 
Usually KRSM client takes a little too long when starting, as it is 
checking for a large number of external repositories and servers.  
 
When starting for the first time, it is possible to get the following 
message:  
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Your save folder is not valid. It may have been deleted, you may not 
have permissions to write to it, or there may be another problem. 
Please choose different folder. 
 
Please follow the instructions – answer “OK” and update the Share 
folder. This message is received when the default shared folder (as 
stated by the property file in the “.limewire.rar” archive) for some 
reason is not present in your computer.  
 
1.8.2 Correspondence between main scenarios and 
implementation 
“To load a resource in the KRSM” is equivalent  to store the resource in 
the KRSM Library.  
The KRSM is not supporting the feature of “most recently used” 
resource list.  
 
Rating – currently KRSM rates only resources which have been found 
in some repository.  
 
Adding a repository – it is not supported by the KRSM client. It is done 
on the server side, via updating the respective UDDI registry.  
 
Only a simple sub-set of the Dublin core metadata standard is 
supported.  
 
“Store in a repository” is equivalent to Publishing - at the moment only 
one Repository is supported. Nothing related to controlling the 
Repository storage capacity is supported.  The same with Back-up.  
 
Nothing related to mobile use of KRSM is supported.  
 
1.8.3 KRSM Client main functionality 
Main Functionality of each of the Main Tabs of the client:  
1. Search – through the Search Tab. Use “All Types” as a search 
type in order to maximize your search results. But if you want, 
you can tune your search (valid only for Peer-to-peer search) by 
selecting the type of the searched object (Audio, Video, Images, 
Documents, Programs), and stating some additional data for 
each type (like Title, Artist, Album, Year, etc – depending on the 
object’s type).  
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There are three different ways to search for:  
• P2PSearch – searching in the Gnutella network of peers 
(using Gnutella protocol) – this search is implemented by the 
Limewire client searching functionality  
• Repositories – federated search in the repositories inside the 
“Lionshare” network, which we implemented inside the 
Limewire client.  
• KRSM – federated SQI-based search, which we developed and 
implemented   
 
 
 
All these three different ways of search can be combined together, as 
well as both Repositories and KRSM search can be further fine-grained 
by including or excluding specific repositories from the search (for such 
fine-graining the “instrument” icon next to “Repositories” or “KRSM” 
tabs has to be pushed, and desired repositories from the list appeared 
on the screen can be selected or de-selected).  
Several searches can be started simultaneously.  
The results from each search appeared in a new tabbed window.  
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Results from P2P search can be downloaded, while results from 
federated searches can be launched in a Web browser.  
Each result from the search can be Rated (how useful and needed was 
this resource according to the user).  
 
 
 
2. Monitor - Limewire-specific Tab, used for controlling and 
monitoring of the connectivity and network performance 
 
3. Connections – Shows who is connected to the client, or who the 
client is trying to connect to  
 
4. Library – it is used for collecting all knowledge resources. It 
includes both shared objects (made available to other peers) and 
Saved (after download) objects.  
For each selected Shared Object we can Launch it, Describe it 
(Making metadata description of the Object), Delete it, and Publish 
it in a Repository (through the tags available at the bottom of the 
screen).  
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We can also start creating objects (Tab Create at the bottom of the 
screen). At the moment the client supports creating only Word, Excel 
and PDF documents, if the corresponding editors are available at the 
local PC. In order to use this functionality, the user has to check the 
paths to these editors, and if needed – to correct them (in the file 
“application-package.properties”, located in the KRSM directory - in 
the same directory as the “run.bat” file) via any test editor like 
Notepad. Currently these paths are set as follow:  
krms.editors.word.path=C:/Program Files/Microsoft 
Office/Office12/winword.exe 
krms.editors.excel.path=C:/Program Files/Microsoft 
Office/Office12/excel.exe 
krms.editors.acrobat.path=C:/Program Files/Adobe/Reader 
8.0/Reader/AcroRd32.exe 
 
 
 
5. Console – shows details of the Gnutella network events and 
other communication messages 
6. Logging – for making logs of all of the KRSM activities performed  
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7. Collaborative – This tab will be used for using inside the KRSM 
client the new Web 2.0 tools and resources for social 
collaboration like Flickr, YouTube, Wiki’s, Blogs, Podcasting and 
other (still in development).  
 
Main Functionality of each of the Menu Options of the client:  
1. File – used for connection and disconnection to the P2P network, 
for closing the client, and for implementing the TASTE function.  
This function is used for the recommendation from the KRSM system 
of other resources to the user, based on the current user’s 
preferences, calculated by the list of chosen/selected objects for 
searching, downloading, launching, etc. This function is performed by 
linking KRSM client to the TASTE system, but still it is not fully 
operational, as it should be linked with the User Management module, 
which is not available yet.  
2. View -> Show/Hide is used for the customization of the GUI, by 
choosing which Tabs to be visible.  
3. Navigation -> for providing access to the same functions as 
through the Main Tabs  
4. Tools -> Options – it is used for choosing preferences how to 
work with the client, for assigning specific folders and objects for 
Sharing and Downloading, for assigning parameters specific to 
the Gnutella protocol, etc.  
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5. Help -> will be used for providing User Help and Documentation 
 
At the bottom of the screen the client shows various parameters 
describing quality of the network connection, number and quantity 
of the file transfers, etc.  
 
